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THE TREATMENT OF HEMOLYTIC STREPTO- 
COCCUS INFECTIONS AND THE NEWER 
APPLICATIONS OF SULPHANILAMIDE' 

Reuben Ottenberg 


t?jHS2SSsa5Ssa.iiHE HEMOLT.TIC streptococcus ranks among the prime 
§ causes of disease Perhaps second to the pneumococcus 
"T S as a direct cause of death, it probably is more frequently 
a responsible for acute infections than any other germ 
c.'asasHSHSHSHj This is particularly true if one includes not only the dis- 
eases directly due to it, such as scarlet fever, tonsilhtis, er) sipe as, sup 
puraoon, puerperal fever, but the possible indirect effects attributed to 
It, such as glomerulonephritis and the recrudescences of rheumanc fever 
It IS responsible for at least one fifth of all cases of septicemia 

Within recent years there has been great progress m knowledge of 
the biology of the hemolytic streptococcus, and m the past 
mth the Lent of a remarkable and highly effecnve 
there has been renewed activiO' m the study of these in ec 0 
perhaps an unfortunate tendency to th.nlt that f 
Led the chapter This is far from being the case And it > 

not to lose stght of the valuable ^‘^"^“iTll Lu. this 
and immunology of the streptococcus F 

subject first 

WLiered April IS 19 -S m the Frida, ^tternoon Lecture Series 
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Classification of Streptococci 

The hemolytic streptococci form a large group of closely related 
organisms - They are of great viability, remaining alive m air and dust 
for long periods of time and from five to thirty per cent of adults are 
carriers The importance of the hemolytic property as a unifying bio- 
logical characteristic began to be stressed at the turn of the century when 
blood cultures came into use for diagnosis Brown, in his monograph of 
1919,^ used the hemolytic character as a chief differential point, classify- 
ing streptococci into alpha or viridans, beta or hemolytic, and gamma or 
non-hemolytic In blood plates the clear rings of hemolysis around the 
colonies are characterisac The red cells undergo complete clearing 
A great number of the earlier attempts at subdivision of the hemo- 
lytic streptococci failed because the cultural and biological characters of 
the sub-groups did not correspond to clinical divisions and so many 
separate strains were found that no grouping was possible 

In recent years, however, many of these difficulties have been circum- 
vented by new immunological studies Two important new classifica- 
tions have been introduced, based on different principles, not mutually 
exclusive but supplementing each other 

The first of these, introduced by Lancefield^ and her co-workers, is 
based on a simple precipitin reaction, as antigen is used a carbohydrate 
(often called substance C) extracted from the bacteria themselves with 
hot hydrochloric acid, as antibody, the serum of rabbits immunized with 
formolized bacteria A^^ith this method hemolytic streptococci from all 
sources are found to fall readily into seven sharp groups 

Cutting across and supplementing this classification is typing by the 
method of agglutination Unsatisfactory attempts to type hemolytic 
streptococci have been made for years But recently by a slight simplifi- 
cation of technic Griffith® has shown that hemolytic streptococci de- 
rived from human sources can be classified by agglutination with 
immunized rabbit’s sera into nventy-eight (or perhaps more) fixed 
types analogous in many ways with the fixed types of pneumococci 
These strains maintain their specificity for years, certain of them have 
special pathological or epidemiological peculiarities ® Four of the types 
(Nos 7, 16, 20 and 21) have now been eliminated'^ as not belongmg to 
Lancefield’s group A The others are all pathogemc for man and are 
found with varying mcidence in all kinds of hemolytic streptococcus 
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affections It is of the greatest importance that one and the same stram 
may be responsible for entirely different chmcal diseases® Already 
grouping (A to G) and typing of strains (within Group A) are helping 
to clear up many epidemiological problems 

Before going into the hotly debated and still not entirely settled ques- 
tion of the specificity of certain streptococci it is necessary to say a feiv 
■words about the five known to'uns of the hemolytic streptococcus 

Table I 

Classificatiok of Streptococci 

BROWN 1919 LANCEFIELD 1933 GRIFFITH 1935 

Culture on Blood Specific Precipitation Specific Agglutination 

Alpha (q.) X'mdans 




A — Pathogenic, of human origin — but 
causing mastitis in cows bi contact 
with human earners — hence milk 
borne epidemics of sore throat and 
scarlet feier 

Twenti-four or more 
permanent ti'pes, num- 
bered between 1 and 
2S 

Beta (^) 
(Hemolrtic) 

B — Cliiefli bonne ) 

C — In larioiis animals) 

Cause disease in animals — ma\ be 
harbored in human throat, \agina or 
intestines, but as a rule without caus- 
ing disease 

Four or more tapes 
know n 

(Nos 7, 16, 20, 21) 


° 1 

E 1 I sualh saprophytic 

p y found chiefla in foods 

G ' 


Gamma (y) 
(Non-Hemoh tic) 

Toxins 



The hemolysin (often called streptolysin) is the toxin which has 
been knowm longest It is liberated in culture media and can be assayed 
quantitatively It is not limited m its action to human red blood cells but 
acts on the cells of many different animals An anubody to it (anti- 
streptolysin) frequently occurs in human disease particularly of course 
in hemolytic streptococcus diseases and has recently become of chmcal 
importance ® Antibodies to streptolysin have been difficult to produce 
in animals but recently Todd^® has shoxvn that streptococci from human 
infections (Group A) have rvvo lysins, one of these is a true toxin w hose 
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injection leads to the production of neutralizing antibodies in animals 
It IS labile in the presence of oxygen The other, like the hemolysins 
produced by the non-human streptococci of groups B, C, D and E, is 
oxygen stable and non-antigenic 

The second known toxin of hemolytic streptococci, a leukocidin, has 
been little studied because of difficulties of technique It probably plays 
an important role in killing not only leukocytes but also other cells and 
hence probably in the local (pyogenic) elfects of hemolytic strepto- 
cocci 

A third toxin (if it deserves the name) is a ferment-hke substance, 
fibrinolysm,^^ capable of dissolving fibrin It is specific for human fibrin 
and IS formed only by Group A streptococci There is no evidence that 
It plays a role in the spread of streptococci through the tissues unless 
It does so by influencing the character of the exudate 

Until recently a soluble toxin fatal to animals had not been demon- 
strated in culture filtrates But in 1934 Weld^^ succeeded in extracting 
such a toxin of great potency from the surface of young organisms This 
lethal principle always accompanies hemolysin but is not identical with it 

The fifth and most important (from the practical view) is the 
erythrogemc toxin The study of this has played a large role in the 
question of the specificity of certain strains of streptococci While the 
existence of an erythrogemc toxin was presumed after the discovery of 
the Schultz-Charlton reaction in 1918 (blanching of the scarlet fever 
eruption locally on intracutaneous injection of convalescent scarlet fever 
serum), proof of the definite existence of a soluble exotoxin capable of 
producing erythema only udien injected into the skin of susceptible 
humans was the result of the work of G F and Gladys Dick It is 
often spoken of as the “Dick Toxin” It has had the most widespread 
application in the prevention and treatment of scarlet fever, an applica- 
tion which I cannot discuss here 

The great question of the specificity of the scarlet or erysipelas 
toxins IS still in dispute^^ Math the best of authorities and arguments on 
each side Since the experts cannot agree it would seem best for the out- 
sider to accept some intermediate view, such as that put for\vard by 
Hooker^^ and by Gay,^® all hemolytic streptococci produce more or 
less erythrogemc toxin, each toxin being a mixture containing different 
quantities of different toxin moieties An antitoxin formed against a 
strain of broad polyvalency and high toxin production (such as most 
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strains from scarlet fever) may neutralize er}^throgemc to\in from many 
other sources 

Such a view is capable of explaimng many otherwise urreconcilable 
observations such as the immunity of some individuals to certam scarlet 
fever toxins but not to others/" the failure of commercial antitoxin to 
neutralize the toxin of some scarlet feier strains, the occurrence of 
scarlet fever in Dick negative persons, the permanence of immumty to 
scarlet fever and the impermanence of immumty to erysipelas, the un- 
doubted efficacy of scarlet antitoxm and scarlet convalescent serum in 
some cases of erj’-sipelas and other streptococcus infections, and so forth 

Serum Trextment 

The muluplicity of hemolyuc streptococcus strains probably forms 
only a partial explanation for the failure of most polyv’^alent antistrepto- 
coccus sera m human infections in the past It is not very difficult to 
produce in horses sera which will influence streptococcus bacteremia 
in laboratory animals if the bacteremia is due to strams similar to those 
used for immunization Such sera are usually phagocytosis-promoting 
rather than bactericidal or antitoxic Even if the promotion of phago- 
cytosis should turn out to be of great importance, the expenence of 
recent years with type specific antipneumococcus sera shows how 
unlikely it is that any polyv^alent anabacterial serum as yet produced 
can have enough antibody to be of more than occasional and accidental 
efficacy for orgamsms of such widely different serological strains as 
the streptococci 

^^'hat place has serum treatment then (smce the introduction of 
sulphanilamide) in the treatment of hemolytic streptococcus mfecaons 
other than scarlet fever^ In actual practice ordinary polyx’^alent anti- 
streptococcus serum has too little value to be further considered In 
erysipelas the specific antitoxin^® (and equally scarlet anatoxin) has 
considerable therapeutic effect although probably less than has sulphanil- 
amide The trend of recent clinical opinion is that scarlet fever con- 
valescent serum is superior (despite lower anabody content) to the 
animal derived anatoxin,^® not only m scarlet fever but m all sorts of 
other hemolytic streptococcus infections Such com alescent sera are 
not available everywhere but most of our large ciaes now have serum 
centers where convalescent sera are carefully gathered New York 
IS fortunate in having such a center under charge of AA^illiam Thalhimer 


Some may thmk the advent of stdphamlamide has made sera super- 
fluous but this IS not so There are cases m A\’^hich sulphamlamide has 
to be stopped because of idiosjmcrasies There are cases in \\ hich it is 
meffective There is also evidence that the drug and serum supplement 
each other the serum is antitoxic and the drug is anabactenal certainly 
they do not interfere with each other For this reason m every desperate 
case of hemolytic streptococcus infection it would seem Mnse to supple- 
ment the drug with the serum— by preference convalescent scarlet fever 
serum when available 


Chemotherapy 

When I was asked over a year ago to give the present lecture the 
request was that I should discuss the then new chemotherapy for strep- 
tococcus infections At that time the status of the new drugs M'as less 
certain than it is now and I hesitated to commit myself to present the 
subject a year later For this reason I chose the non-committal title 
“Treatment of Hemolytic Streptococcus Infections” 

Hoy’’ever, within the past year I have had an opportunity to follow 
over a hundred treated cases myself, and the literature has presented 
an enormous amount of new information It is perfectly clear nov" that 
for the first time a successful bacterial chemotherapy has been found 
And It promises to have a far wider usefulness than originally appeared 
probable In fact it is one of the major advances of our generation 

The curious round about course of progress m this field is interest- 
ing-^ Before 1935 there had been mnumerable attempts to find a 
chemical M’^hich would have a specific effect on various kmds of bacteria 
None of these had been successful In the majority a start had been made 
MUth some substance knovm to have bacterial kilhng properties in the 
test tube Heidelberger and Jacobs-^ had pointed out that there \vas a 
certain chemotherapeutic effect from molecules contaming the azo 
coupling, for example para-amino-benzene-sulphonamide-azo-hydrocup- 
reine A^fiiether it was this or pure chance that led Domagk m 1935"^ to 
try the effect of the dye, prontosil (though it had no bactericidal effect 
in the test tube) is not knoAvn At any rate his experiments on the 
hemolytic streptococcus sepsis of mice and rabbits were clear cut and 
conclusive and were immediately confirmed by Levaditi and V aisman,"'' 
and at once led to effective use of this dye by oral administration in the 
treatment of streptococcus infections 
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Chart I 



THE ORIGIIfAL PRONTOSIL 
(Prontosil rulmim Prontosil fla\um 
Sulphonamide-chrj soidm) 

A red c^^stallIne substance no longer 
in use 



PRONTOSIL SOLUBLE 


Nom generalh called PRONTOSIL 


A red solid usuallv supplied m 214% 
solution (formerh known also as 
Streptoron) 



SVLPHANILAmDE 
(Prontilin, etc ) 

P ira- iniino-benrene-sulphonamide 


The original dye, prontosil, is a very insoluble substance and has the 
property of staining the entire body intensely A related dye, of a much 
more complex structure but very much more soluble and convenient, 
knoum as prontosil soluble or prontosil solution soon replaced it This 
could be given by intramuscular or, if necessary, even by the intravenous 
route It had the same peculiar properties, having no effect on bacteria 
m the test tube but nevertheless curing experimental and clinical in- 
fections 

Withm a few months a further simplification was introduced by 
TrefoueP’ and associates They found that para-amino-benzene-sul- 
phonamide was the common factor not only in prontosd but m a large 
series of other more or less active compounds With this drug, which has 
now been given the name of sulphanilamide, they obtained both in mice 
and rabbits results quite as good as those obtained with prontosil Then 
y^work was quickly confirmed 

Sulphandamide represents about one half of the molecule of the more 
complex drugs, and the azo linkage which was originally thought to be 
essential to the therapeutic effect is not present Sulphanilamide (intro- 
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duced under the trade name, prontylin), unlike prontosil, is not a new 
drug covered by patents, but is a long-known chemical compound which 
any competent chemist can make It is now produced by a great many 
different pharmaceutical houses under different names The Council 
on Pharmacy of the American Medical Association has recommended-® 
that the name sulphanilamide be used, while a shorter name might per- 
haps be desirable it seems best to adhere to this name The term prontosil 
M hen used now refers to soluble prontosil 

Fuller®® in England and Marshall®^ and associates in the United States 
have cleared up some of the mystery about the effect of prontosil, both 
of the original forms of prontosil liberate sulphanilamide in the body and 
It IS possible that their therapeutic effect is due entirely to the sulphanil- 
amide liberated Soluble prontosil liberates about one-third of its weight 
of sulphanilamide 

Sulphanilamide 

Sulphanilamide is a colorless solid, somewhat soluble in water (o 8 per 
cent) but most conveniently given by mouth in the solid form Its easy 
solubility in fat may turn out to have considerable significance ®® The 
study of Its mode of action and practical use have led to certain very im- 
portant observations In the presence of a very limited number of bacteria 
and a suitable environment the drug is slightly bactericidal It is, however, 
unmistakably bacteriostatic, that is to say, provided the number of 
bacteria is not too great, it definitely slows down the rate of growth 
of hemolytic streptococci It was claimed by Levaditi®® at the very 
beginning that its major effect was not only on the bacteria but on the 
specific hemolysin and leukocidm (and by inference the other toxins 
of the streptococci) This has received confirmation in a recent remark- 
able piece of research by Osgood and Brownlee®^ in which the effect 
of the drug was observed on infected cultures of human bone marrow 
When dissolved in broth or in salt water the drug has little killing effect 
on streptococci When dissolved in the serum of such animals as the 
mouse or the guinea pig, which have slight natural resistance to strep- 
tococci, the drug has a disunct inhibitory effect on growth but is unable 
to accomplish sterilization When dissolved in serum such as that of 
man and monkey which m itself has considerable bactericidal power for 
streptococci, the drug greatly enhances this bactericidal power so that 
numbers of organisms such as may occur in human infections, namely 
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up to 500 per cubic centimeter, are completely killed 

According to earlier work of Buttle, Colebrook and associates®^ 
in Kngland and Long and Bliss®® in this country’', fairly high concentra- 
tions (1/10,000 or 10 mg per 100 cc ) m serum are necessary to 
accomplish sterilization, and dosage has accordmgly been adjusted to 
bring about such a concentraaon But if the recent work of Oscrood and 
BroMTilee®^ is correct the drug is effective at a much higher dilution m 
human serum, only 1/100,000 (or 1 mg per 100 cc of serum) If this 
turns out to be true (and its confirmauon Mill requure further clmical 
as tvell as experimental studies) m e shall require much smaller doses than 
M e have been using 

It is probable from all the recent work that the drug does not Avork 
in the body only by direct killing of bacteria but also by neutralizing 
the aggressive poisons of the bacteria Colebrook®’ at first thought that 
the effect depended on stimulation of phagocytosis But the drug is 
bactericidal in the test tube ivhen added to human blood from which 
practically all of the leukocytes had been filtered (method of Flemming) 
Mellon and his group have shoMm that even Mhen it appears to cure 
infection the drug does not kdl all the bacteria in the tissues This explains 
the observation made almost at the beginning of the M^ork by Levaditi®® 
that in mice tvhich had apparently recovered, recurrence of the mfection 
and death might occur at any time from one to thirty days after adminis- 
tration of the drug had been stopped Similar chmcal observations have 
been made in man For this reason the appropriate procedure is to 
continue treatment for at least four or fi\e days after the apparent 
cessation of infection Fortunately m man these recrudescences are 
much less frequent and serious than m mice because man has a very 
much higher immunity to hemolytic streptococci 

Absorption and Excretion 

M’lthm the past year careful \vork on absorption and excreuon of 
the drug by Fuller®® and by Marshall®^ have taught us much concerning 
the best method of administration Absorpnon of sulphanilamide from 
the gastrointestinal tract is vety rapid In ordmaty dosage most of the 
drug administered is absorbed m four hours If it be possible to use the 
gastrointestinal tract there is no advantage in parenteral admimstration 
By repeated administration at interv^als of three or four hours the concen- 
tration of sulphanilamide in the blood can be steadily raised to five, ten, 
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fifteen or even more milligrams per 100 cc of serum Long and his 
associates^® believe the blood level should be kept at ten milligrams per 
100 cc but many others^® have obtained excellent results with lo^^er 
concentrations (4-7 mg per 100 cc ) Marshall®^ has sho^\n that in 
patients MTth large daily divided doses it takes three days for the blood 
level to reach an equilibrium and a blood concentration of ten to fifteen 
milligrams per 100 cc can be maintained easily It takes about three days 
after the drug is discontinued for the blood to free itself if such a le\ el 
has been reached 

Marshall has devised a simple clmical method of determining the 
concentration of the drusr in the blood Such determinations ousht to 
be made occasionally in most cases and frequently in critical cases Long 
and Bliss®® pointed out on clinical grounds and Osgood®^ and others have 
shovm on experimental grounds that continuous^ treatment is essential 
The drug must not be omitted during the night The continuous presence 
of lov'’ concentration ifi the blood is more important than intermittent 
high concentration The drug penetrates well into ussue fluids, into 
pleural /Gtudates, cerebrospinal fluid and hence mto all the tissues but in 
lyone” of these places does it reach as high a concentration as in the blood 
For this reason it is frequently advisable to inject o 8 per cent sulphanil- 
amide (made from the pure crystalline product) in normal sodium 
chloride solution into the spinal fluid in meningitis and into the pleura 
in empyema cases In patients to whom the drug for any reason can 
not be admimstered by mouth, one has a choice between intramuscular 
admmistration of the dye solution prontosil, or the subcutaneous infu- 
sion of o 8 per cent sulphandamide The question of the relative effective- 
ness of these two procedures is not yet settled Certainly prontosil 
administration leads to a much lower concentration of sulphandamide 
in the blood than does the administration of sulphandamide directly, 
but It seems nevertheless to be clmically about as effective Both drugs 
are rapidly absorbed when given intramuscularly or subcutaneously 
and It IS probably never advisable to give either drug intravenously 

Both soluble prontosd and sulphanilamide are excreted rapidly in the 
urme, the latter is certainly excreted in the bile This has led to valuable 
applications of these drugs particularly in the treatment of infections 
of the genito-unnary and biliary tracts In treatment of urinary infections 
the concentration of the drug in the urine is important Marshall® has 
shown that in man and the rabbit a part of the drug is excreted in 
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conjugation as a para-acetyl derivative while in dogs it is all excreted 
m Its original form, that is as sulphamlamide The important thing is 
probably the concentraaon of unaltered sulphamlamide m hich is easily 
determined by Marshall’s method With renal impairment of course 
the excretion of the drug is slower and the effect to be expected in urmary 
infections is not so great, hence the administration of the drucr must be 
more cautious and must be checked by more frequent blood examinations 
on account of the possibility of its accumulating in the blood 

Dosxge 

It IS quite possible that on the basis of Osgood and Brovnlee’s^^ 
recent v ork a smaller dosage than at present used will be found satis- 
factory But for the present at least it wdl be best to adhere to the dosage 
vmrked out by Colebrook®® and by Long^® on essentially chmcal grounds 
It IS important to attain the desirable concentraaon m the blood as 
rapidly as possible, for this reason a large amount of the drug should be 
given during the first twenty-four hours The usual dosage of sulphanil- 
amide is figured at approximately one gram for each twenty pounds of 
body weight in twenty-four hours w ith an average upper limit for adults 
of five or SLX grams But durmg the first day of treatment m any serious 
case and during many days of treatment m very desperately serious 
cases, considerably larger doses up to a total of ten or even fifteen grams 
per day have been given with success 

The danger of toxic effects or idiosyncrasy seems to be no more with 
large than with ordinary doses After the first few days, if the symptoms 
are abating and there is no bacteriemia, the dosage may be reduced Half 
dosage is continued for four or five days after the infection has apparently 
subsided 

When prontosil is used the dosage for twenty-four hours can be 
calculated most conveniently as one cubic centimeter of the 21-2 per 
cent solution (obtamed m ampoules on the market) for each pound of 
body weight except that for persons over one hundred and fifty pounds 
in weight It IS better to reckon on three quarters of a cubic centimeter 
per pound As m the case of sulphamlamide the daily dosage should be 
dnided and given at from four to six hour inten’^als When prontosil 
and sulphamlamide are given together a gram of sulphamlamide can be 
taken as approximately equivalent to tx^enty cubic centimeters of 
prontosil 


THE BULLETIN 


464 


Chart II 

AVERAGE DOSAGE OF PRONTOSIL OR SULPHANILAMIDE 
FOR SEVERE INFECTIONS 

In tvent\-four hours, For etert/ txi.enty pounds body •u.eiqht up to 120 pounds, 

SULPHANILAMIDE I gram (15 grains) b\ mouth or subcutaneoush, 

or interchangeabh , 

PRONT OSIL 20 cc intraniustularh 

Dose should be distributed as uniformly as possible througbout the tyent\-four hours, 
eg, for an aierage adult 1 gram sulphanilamide (or 20 cc prontosil) eien four hours 
day and night 

For the first twenty -four hours in particularh dangerous infections 50 per cent or 100 
per cent more maj be gnen 

After temperature is norm il half dosage is lontiniied for fi%e to fourteen dais according 
to sei erity of the case 


Toxic Effects 


The drug on the v^hole is remarkably non-to\ic In animals it is 
necessary to give almost incredibly large doses^^ to produce toxic effects 
or death In human beings any toxic effect other than minor inconven- 
iences IS extremely rare 

The cyanosis which occurs with the use of the drug can hardly be 
regarded as a toxic effect It occurs in over 6o per cent of all patients 
and IS not accompanied by dyspnea or diminished oxygen carrying 
capacity of the blood Sulphemoglobinemia or methemoglobinemia 
was at first thought to be the cause of the cyanosis'*" but now is believed 
to be extremely rare ■*" It has been thought that the sulphemoglobinemia 
was due to administration of sulphates, generally m the form of mag- 
nesium sulphate The real cause of the cyanosis is unknoAvn, it may be 
some black oxidation product of the drug on the surface of the red 
cells In general it is important to remember that cyanosis is to be 
expected, unless other symptoms appear it is not to be regarded as a 
reason for discontinuing the drug 

Certain subjective symptoms frequently occur These are nausea, 
vomiting, headache, slight dizziness and mental confusion In rare cases 
these symptoms are enough to prevent administration of the drug I 
have the impression that they occur chiefly m nervous individuals who 
expect them or realize that they are getting an unusual form of treatment " 
They are almost never the precursors of more serious toxic symptoms 
and can as a rule be disregarded They are just as likely to occur after 
very small doses as after large doses 
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A common but not serious effect is a mild degree of acidosis 
This can usually be relieved by mere admimstration of bicarbonate of 
soda and in fact it is ivise to give bicarbonate of soda, one gram for each 
gram of the drug administered as a routme in all cases 

Both m animals and in man long continued admimstration of the drug 
does not produce any delayed toxicity or late secondaty effects When 
the drug has been given a considerable number of days and the patient’s 
temperature has come to normal, there is occasionally a secondary rise 
of temperature without further symptoms of infection This “secondary 
fever” is probably due directly to the drug itself and the temperature 
returns to normal M^hen the drug is stopped I have seen this phenom- 
enon a number of times It is vety puzzling and the decision to stop the 
drug calls for a nice clinical discrimmauon 

All the other described toxic effects of the drug must be classified as 
idiosyncrasies, that is, as abnormal results which cannot be produced in 
the vast majority of cases even by very large doses The possibility of 
these idiosyncrasies is important to keep in mind although they are very 
rare indeed, when they occur some of them are very serious 

Anemia is commonly regarded as the most important idiosyncrasy 
Severe degrees of anemia are so common in almost all the infections for 
ivhich the drug is used that it is often questionable whether an anemia 
which occurs is really due to the drug However, there have been a con- 
siderable number of cases of acute hemolytic anemia reported Jaundice 
or hemoglobmuria may accompany the anemia I have seen only one such 
severe case with hemoglobmuria These cases have almost all recovered 
when the drug was stopped and one or two blood transfusions given but 
there probably have been some deaths Anemia of the aplasuc type has 
been described It is extremely rare but is much more dangerous than the 
hemolytic anemia Agranulocytosis must be extremely rare also, but 
there have been several cases attributed to the drug In ammal experi- 
ments and climcal obsen^^ations the drug seems to have only a very slight 
if any depressing effect on the leukocyte count or the bone marrow 
Anemia can develop in two or three days and it is important m all cases 
under treatment to repeat blood counts frequently One case of a 
transient optic neuritis®® has been ascribed to the drug and one case of 
apparent generalized allergy (urticaria, sneezing and dyspnea) There 
have been a considerable number of cases of a pecuhar widespread 
dermatitis Rather definitely the drug sensitizes the skin to light and 
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dermantis has occurred chiefly in ambulant panents m ho exposed them- 
selves to direct sunlight The discovery of porphyrin^^ (a hemoglobin 
degradation product capable of sensitizing to light) in the urine of these 
cases may explain this and perhaps other idios}mcrasies The eruption is 
morbiliform, does not affect the mucous membranes, is often accom- 
panied by fever up to 103° and usually does not persist longer than about 
three days even if the drug be continued Persons who have once had 
the eruption are likely to get it again if the drug be resumed Some of 
the patients have developed it after a single small dose Schv enkter”*^ saw 
It in ten of 1 80 patients, a large proportion of them ambulant Wc hai e 
seen three cases in approximately 150 hospitalized patients On account 
of the rare idiosyncrasies sulphanilamide in spite of its vast usefulness 
must be considered a dangerous drug Most of the accidents ha^e 
occurred after small doses v'^hich shows how great a role special suscep- 
tibility plays It IS important that druggists should not supply this drug 
to the public for self medicauon All patients receiving it should be under 
daily medical supervision, especially for the first few days of adminis- 
tration 


Chart III 

PRECVUTIONS TO BE TAKEN DURING TRE VTMENl 
WITH SULPHANILAMIDE AND PRONTOSIL 

1 Patient must be examined m a good daa light at least once a daa, 
(for jaundice, anemia, eruptions) 

2 Urine must be Hatched daily for hemoglobin or bile 

3 Blood count must be made e\ erj daj for first three daa s then e\ erj 
tHo dajs 

4 Bicarbonate of soda must be giaen (in a dose about equiialent to 
sulphanilamide) to present acidosis 


Puerperal Infections 

The earliest pracucal applicaaon of sulphanilamide was in the treat- 
ment of puerperal hemolytic streptococcus infecaons Colebrook and 
his co-workers, who made the first comprehensive report in 1936,®’ 
have recently reviewed one hundred cases®® and show a striking reduc- 
aon in mortality, from 22 8 per cent for 495 cases m the preceding 
five years, to 8 per cent in the last one hundred cases Them series^ 
included fifteen patients with positive blood cultures and slx with general 
peritonitis, and one half or more of both these groups recovered Not 
only were the recoveries greater in number but the secondaty develop- 
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ment of parametritis (almost the rule m puerperal sepsis cases before 
this) as ^ ery rare, 5 per cent It is interesting that not all the strepto- 
cocci M ere killed off, as 48 per cent of the cases still shoM ed them in 
vaginal smears at the time of discharge from the hospital Their work 
has been confirmed by other workers®® and there is no doubt that 
sulphamlamide represents an immensely valuable remedy m puerperal 
infections It is possible that routine use of small doses after childbirth, 
especially in cases e\posed to infection, might greatly reduce the inci- 
dence of puerperal infections since the experimental work all indicates 
that the drug is far more effective against incipient than x\ ell developed 
infections 


Mekingitis 

There is no field in m hich the effects of sulphamlamide therapy have 
been so dramatic and conclusive as in the treatment of streptococcus 
memngitis The mortality before the advent of this drug M^as 95 per cent 
to 97 per cent according to the statistics of NeaP® and of Gray The 
first recovery with prontosil treatment was reported by Causse in 
Februaty 1936 and this was followed by reports by Schwenkter, 
Vitenson, Neal and others Neal and Applebaum®® reported the largest 
series of cases personally obser\''ed of seventeen cases m which there 
M^as no question of the diagnosis thirteen recovered Bhss and Long®^ 
reported recovery in twenty-four out of twenty-eight cases of hemolytic 
streptococcus meningitis with xvhich they had had contact This confirms 
the experience of other reports in the literature and indicates a recovety 
of something Idte 75 per cent of the cases 

In the treatment of streptococcus memngitis the administration of 
the drug must be prompt and vigorous and it is advisable (although not 
all authors agree that it is necessary) to give the drug intraspinally as 
well as by mouth or intramuscular injection In the intraspinal adminis- 
tration It IS important to use only the o 8 per cent solution in saline 
made up with pure ctystalme sulphamlamide (which can be obtained 
from l^hnthrop or from Du Pont) Prontosil has been tried intraspinally 
but Schwenkter®® xi^arns against it as it seems to be irritatmg and less 
effective than sulphamlamide The intraspinal treatment is carried out 
by replacing about ten to twenty cubic centimeters of spinal fluid m ith 
sulphamlamide about nnce m txventy-four hours until the spinal fluid 
becomes cleared of streptococci on smear and culture Oral or mtra- 
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muscular treatment is continued for a considerable period longer, for 
ten to fourteen days, or until the patient is entirely well, but for the latter 
part of the period the dosage can be reduced to one-half or one-third 
It IS important that the surgical indications should be met despite the 
advent of the new drug If a suppurating focus such as mastoiditis or 
sinusitis requires surgical drainage, this should be carried out It is vet)’’ 
likely that prophylactic administration of sulphamlamide in cases in 
which meningitis is to be feared, such as mastoiditis or brain injuries, 
may reduce the incidence of this form of meningitis 

Streptococcus Infections of Other Serous Membranes 

In streptococcus infections of the eye, the peritoneum, the pleura, 
joints and other serous surfaces, sulphamlamide has yielded extraordi- 
narily good results I have seen two cases of streptococcus peritonitis 
which recovered promptly with the drug Three out of four cases of 
streptococcus pleurisy in the stage m which there vas not yet frank 
pus have recovered under sulphamlamide therapy As streptococcus 
pleurisy most commonly occurs as a complication of streptococcus 
bronchial pneumonia, the sputum m every case of bronchial pneumonia 
ought to be more carefully studied for the presence of Streptococcus 
hemolyticus than it has been in the past It would seem indicated to treat 
streptococcus bronchial pneumonia such as so commonly follows 
measles and influenza with sulphamlamide both because it is a strepto- 
coecus infection of the lungs and for the prevention of the frequently 
occurring empyema It is no longer therefore enough to get a labora- 
. tbry report that there are or are not pneumococci present in the sputum 
but the presence of hemolytic streptococci should also be determined 
and acted on 

Erysipelas 

From the very beginning the reports of treatment of erysipelas with 
the new drug have been very striking and it might safely be said that 
although there are occasional cases that do not respond to it, its use 
IS the optimal method of treating the disease Peters and Havard®® 
reported on forty-seven cases in every one of which the spread of the 
disease was arrested in twenty-four hours and m forty-three of which ^ 
the temperature was normal in forty-eight hours The duration of the 
disease is regularly shortened by the drug One of the most important 



Tieatvient Heviolyttc Streptococcus Infections 469 


uses IS in the erysipelas of ver}'- young infants®^ in whom there is usually 
bacteriemia and a very high mortality (94 per cent) On account of 
the synergistic acuon of specific serum and sulphanilamide reported 
in other connections it Mmuld seem wise in severe cases of erysipelas to 
use both the antitoxic serum and the drugr 

ScxRLET Fever 

There is very little evidence that sulphanilamide has any effect m 
scarlet fever Peters and Havard®® reviewed 150 cases and were not 
able to find sufficient differences between the treated and untreated 
cases to demonstrate any effect of the drug on the toxic phase of the 
disease However, there v^as a slight difference in the development of 
suppurative complications, 56 per cent of the untreated and only 35 
per cent of the treated patients developed such complications It is 
therefore possible that sulphanilamide will be of use m the more severe 
cases of scarlet fever as a preventive of suppurative complications If 
so used, of course it should be in addition to antitoxic or com alescent 
serum 

Rheumatic Fever 

In spite of the well established association of hemolytic streptococci 
with recrudescences of rheumatic fever, all the evidence at hand is that 
sulphanilamide and the allied compounds not only have no therapeutic 
effect on rheumatic fever itself®® but also according to a recent small 
but very carefully studied series of cases,®® have no effect in preventing 
recrudescences when used for the streptococcus infection Indeed the 
toxic effects of the drug seem to be increased m rheumatic fever In 
chronic arthritis likewise the drug has been disappomting 

Tonsillitis and Septic Sore Throxt 

£v ery one has reported excellent results in se\ ere cases of tonsilhus 
and septic sore throat as well as in suppuram e sinus infecuons due to 
the hemolytic streptococcus However, on account of the possibility of 
untov ard reactions the drus: should not be used as a routine for ordmaix'^ 
sore throats but should be resented for more menacmg infecuons True, 
the idiosyncrasies are of very rare occurrence but if one v ere to produce 
an aplasuc anemia or an agranulocytosis, even though only once out of 
ten thousand times, as the result of the treatment of a disease in itself 
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relanvely harmless, one ould be open to blame On die other hand in 
a serious infection the chance of an idiosyncrasy is veri* small as com- 
pared M ith the danger of the disease 

Streptococcus Surgioil Infections and Septicemia 

In all 1 arieaes of surgical infecaons due to hemolytic streptococcus, 
sulphanilamide is mdicated and should be used vigorously In septicemia 
(for example in smus thrombosis) die drug has accomphshed results 
such as have never been seen before Ho\i ever although recoveries have 
been reported ivitli sulphamlamide and vidiout operation,'^ it does 
not vet seem so certain that the drug v ill cure any given case that one 
IS justified m omittmg surgical removal of the infected focus (eg, the 
infected thrombus in the lateral smus) 

The Use of Sulphanilamide in Infections Other 
Than by Hemolytic Streptococcus 

Sulphanilamide v as originally introduced as a specific for heniolvnc 
streptococcus infecoons Further laboratorv and chmcal mvesugation 
has shoivn it to have a much ivider field of usefulness 

Concerning other forms of streptococci than the t^'pical hemolync 
streptococcus (beta) of Lancefield’s group A, occasional mfecnons do 
occur v ith organisms from animal sources and it is interesung diat there 
have been reports of successful use of the drug m cases of group B but 
failures in groups D and G '■ There has also been a report of the effective 
use of the drug m gmnea pigs agamst a streptococcus of group C v hich 
produces a natural acute disease m these ammals The drug promises 
great economic usefulness in bovine mastms In infection vith Strepto- 
coccus viridans and other non-hemolytic streptococci nearly all obsen'ers 
have reported chmcal failure although the drug m the test tube is 
stated by Long to have an effect on some strains of the orgamsni Neal 
reported having seen one recover)^' m Streptococcus lundans menin- 
gitis among three cases of menmgias due to non-hemoljmc streptococci 
for which the dru? vas tried In subacute bacterial endocarditis the 
results have been uniformly unfavorable 

Sulphanilamide has so far had httle trial for anaerobic infection> 
It protects nuce against mtraperitoneal inoculation vudi Clostridium 
M elchu’^ and I have seen one striking recoi ery m postabortal septicemia 
due to the anaerobic Streptococcus foetidus of Viellon (later described 
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by Schottmuller as Streptococcus putridus) Good results have also 
been reported in gas gangrene 

With Staphylococcus aureus infections there have been almost no 
reports of definite favorable therapeutic effects Our OM-n attempts with 
the drug in staphylococcus septicemia were all ineffective 

Pneumococcus 

In pneumococcus infections Sanford Rosenthal'" and others have 
shown sulphanilamide is well v orth using It has a distinct effect on the 
highly virulent type IIP® as w^ell as some effect on type P® and other 
types ®° It has a greater effect in animals than m man In pneumococcus 
meningitis NeaP® reports three recoveries among nventy clinical cases 
This IS not a large proporuon but as these were the only recoveries seen 
in her twenty years’ experience, the drug is worth trying The drug and 
the specific serum, experimentally at least, have an addiuve result^® 
Hence, it would seem worth using the drug alone for pneumococcus 
infections for which no serum is obtamable, particularly the very virulent 
type III, and perhaps along with serum for other severe cases In the use 
of the drug for pneumonia there is one inconvemence, namely, the 
pseudocyanosis due to the drug In severe cases it is necessar)’" to judge 
the degree of anoxemia by the respirator)^ rate and determinations of 
the oxygen saturation of the arterial blood rather than as usual by the 
appearance of the patient 


Meningococcus 

Until recently animal experimentation with meningococci was rather 
unsatisfactory but by the new method (C P Miller) of injectmg the 
organisms suspended in a protecting solution of mucin a virulent form 
of meningococcus peritonitis can be produced in mice With this method 
Proom showed that the drug protects mice against otherwise overwhelm- 
ing infections ®^ With the memngococcus (as with the pneumococcus) 
the drug and the immune serum combined have a greater effect than 
the sum of the individual effect of the two agents ®® The use m clinical 
meningococcus meningitis has been so recent that there is not yet at hand 
ti report of a large series of cases but Long reports®® that Schwenkter has 
observed fifty-five cases treated with the drug with a mortality of 19 
per cent as compared with a mortality of 30 per cent in a control group 
treated uith serum Neal"® reports eighteen meningitis cases of which 
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thirteen recovered A'S'hile the case fatality- is not strikingh’ reduced 
she has the clinical impression parucularl)’' in a fev very malignant 
cases that the drug has an unmistakably beneficial effect Its method 
of administration in meningitis v as discussed earlier in the present paper 
Recent vorkers hoM ever find the intraspinal admimstrauon of sulphanil- 
amide unnecessary this simplifies the treatment greatly 

Other Gra.m NEG^Tm; Org-vnisms 

Concernmg the influenza bacillus, NeaP^ reports the v ork of Pro- 
vitzky vho found prontosil combined \nth immune serum to have some 
curative action on the otherw ise fatal infection of mice m itli influenza 
bacilli Neal and Applebaum repoit recovery m one out of ten cases of 
influenza bacillus meningitis so treated 

O 

The protective effect of sulphamlaniide against gram negative bacilh 
v'^as first demonstrated by Buttle and co-vorkers They shov'^ed that the 
drug 111 relatively small doses protects mice agamst one hundred to one 
thousand otherwise fatal doses of typhoid or paratyphoid bacilh A'Nhth 
Friedlander bacilh experimental m ork by Buttle was discouraging 
Helmholz®® shov^’ed that sulphamlamide is active against B coh, 
B capsulatus aerogenes and the proteus bacillus He pointed out in fact 
that the diug is effectne against practically all the common mmary 
infections except that vith the Streptococcus fecalis (varierv’’ of non- 
hemolytic streptococcus) and it is fortunate that we have in mandeiic 
acid a drug which has a very pronounced effect on the Streptococcus 
fecalis Sulphamlamide is peculiarly adapted to be of aid in the very 
common and stubborn urinary infections with bacilli of the proteus 
group These organisms resist many of the ordmary urinary antiseptics 
because of the strong alkaline reaction which they create but the effec- 
tiveness of sulphamlamide is greatly enhanced by this very alkalinin' 
The latest gram negative organism to succumb to sulphamlamide is 
the Ducrey bacillus Boris Kornbhth®® has reported highly favorable 
results in tv enty-tvm of tv enty-three cases of chancroid 

The use of sulphamlamide in gonococcus infections is also a matter 
of relatively recent discovery Surprisingly prompt cures v eie shovm m 
thirteen of nineteen cases reported by Dees and Colston®' from John^ 
Hopkins Hospital m May 1937, and there has been vnde experimentation 
V ith the drug m practically all gemto-urinary clinics since then ®® The 
consensus of opinion seems to be that vnth oral admmistraoon of sul- 
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phanilamide witliout any other therapy a rapid cure can be expected m 
about half the cases Good results have been reported in prostatitis, 
artluitis, ophthalmia and other complications A certain proporuon of 
the cases seem to be resistant to the drug What factors cause this uneven 
response is not yet known Due to the fact that gonococcus cases are 
usually ambulant, while most of the other diseases for v^hich sulphanila- 
mide has been used are not, and that exposure to sunlight undoubtedly 
increases the susceptibilitj?- to skin eruptions, the majority of the cases 
which have shown skin idiosyncrasies have been reported from genito- 
urinary clinics Gonorrhea is a disease which is generally curable by 
other means and it is possible that the drug will m the future be reserved 
for systemic, complicated or otherwise resistant cases of gonococcus 
infections 

Urinary Infections 

In the gemto-urmary organs the drug acts not only m virtue of its 
already recogmzed effect in the tissues, but also because of its excretion, 
in far higher concentrations in the urine than it ever reaches in the blood 
Fuller^'* early in 1937 showed that when prontosil is given by in- 
jections, sulphamlamide is excreted in the urine (along with pron- 
tosil) In this case sulphamlamide appears m the urine only from four to 
six hours after the injection of prontosil On the other hand when 
sulphamlamide is given by mouth it appears as such in the urine very 
rapidly and in ver)'' high concentrations iMarshall and his co-workers^^ 
showed that whereas m the dog all the drug is excreted as sulphamlamide, 
in man as well as in the rabbit about one-half is excreted in a conjugated 
form as a para-acetyl derivauve and this acetylated form is stated to be 
almost inactive Marshall’s very delicate method of quantitative testing 
enables one to estimate the quantity of sulphamlamide in the urine with 
considerable accuracy Helmholz and his associates®'* and Long and his 
associates®® found that a concentration of 75 to 200 mg per 100 cc of 
the free drug is needed for a satisfactory bactericidal effect in the urine 
It vvas found by Helmholz chmcally®® that the drug shov s distinctly 
yicreased effectiveness in alkahne solution The administration of sodium 
^bicarbonate should never be omitted v hen the drug is given as a urinary 
antiseptic The total volume of urme is naturally of importance when 
determinmg the bactericidal efficiency Long recommends that the 
tvxnty-four hour volume be kept as nearly as possible eighteen hundred 
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cubic centimeters by the administration of fifteen hundred cubic centi- 
meters of milk and four hundred cubic centimeters of orange juice 
The concentration which the drug reaches in the urine will depend to 
a considerable extent on renal function If optimal results are to be 
expected it is necessary to test this concentration frequently 

Aside from bacterial infections the drug has been tried with no success 
in syphilis but with definite curative results in malaria 

Infections of Unknown Nature 

In the future undoubtedly many more uses will be found for sul- 
phanilamide Modifications of it or of other drugs of greater potency or 
specificity will probably be discovered In its use great stress has been 
laid on accuracy of bacteriologic diagnosis but on account of the unex- 
pected versatility of the drug it seems \vorth using at present in any 
very grave infection of unknown nature For example, I have recently 
seen recovery in two cases of pyelophlebitis This is a disease the bacteri- 
ology of which IS seldom discovered except at the postmortem table 
then the organisms found are commonly some intestinal inhabitant such 
as streptococci, colon bacilli or anaerobes In desperate cases of this 
kind, although the bacteriology cannot be determined, the drug is well 
worth a trial 
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THE MODERN TREATMENT OF DIABETES^ 

J\MES R\lph Scott 

Chiumin New \ ork Dinhctts \’««oc ntion 


P,5HSE5Esa5ESS‘3jj£ MODERN' tieatment of diabetes presupposes a knowledge 
on the pait of the physician of the ptinciples of treatment 
^ These piinciples may be thus enumerated 




Principles of Tre-vtiMent 


1 Weight iMamtain the patient at or slightly beIo\\ the ideal body 
eight 

2 Niivihei of Feedings Divide the day’s food alloy ance into three 
meals and thiee supplementary feedings This y ill reduce the frequenc\ 
of insulin reactions Even diabetic patients y ho do not require insulin 
do better on fiequent feedings With protamine insulin, the bedtime 
feeding is especially necessaiy 

3 P? otem Reqnn evients Provide one gram of protein pei kilogram 
of body y'^eight per ty enty-foui houis for adults and from two to three 
grams for children during their rapidly groying peiiods 

4 Cmbohydi ate Reqim ements Piotide carbohydrate someydierc 
in the middle range 120 to 200 grams per ty enty-four hours 

5 Fat Reqnn evients Restrict fat to the least possible amount con- 
sistent y itli the maintenance of an ideal body weight For the purpose of 
reducing an obese diabetic the fat should be limited to 50 or 60 grams per 
twenty-four hours and for noimal weights should not exceed half the 
carbohydrate If the patient is undernourished the fat can exceed this 
figrure 

w 

6 Vitamin Reqnn ements The deficiency in fat soluble vitamins 
inherent in the low’’ fat diets should be o\ eicome by adding vitamin 
concentrates to the diet 

7 Insulin Reqnn ements Gne enough insulin to keep the unl\c 
sugar free without reactions That means not more than in occisioniD 
trace of simar 


* Delivereil March IS 19 S in the rndi\ Vfternoon lecture Senes 
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8 Ui malyses Control the insuhn dosage by means of four separate 
daily urinalyses, not by a single specimen or a twenty-four hour speci- 
men 

9 Blood tests Blood tests are unnecessary for the control of gly- 
cosuria, but are necessary to detect a developmg hj^oglycemia 

10 Infections are particularly hazardous to a diabetic Therefore 
avoid acute mfecaons and eliminate sources of chrome infection 

These principles constitute a guide for the treatment of diabetes 
If they are constantly kept in mind as objectives, the treatment of the 
disease becomes simplified and will be more successful 

Education of the Patient 

The modern treatment of diabetes also presupposes the mteUigent 
cooperation of the patient The patient or some member of the family 
should know how to do three thmgs, namely, calculate the diet, test 
his urme for sugar, give himself insulm 

Calculation of the carbohydrate, protein and fat content of the diet 
IS not the burden it is commonly supposed to be A well trained pauent 
consumes perhaps five minutes a day at this task A dieunan can teach 
a patient m one hour hov^ to calculate his diet Facility m making the 
calculations can then be acquired only by daily application to the task 
on the part of the patient 

For this mstruction the senaces of a trained dietitian is advisable 
If no dietitian is available, a nurse or even another diabetic patient can 
undertake the task Expense to the pauent is negligible compared with 
that necessary for nursing senace m any other medical condition, for 
only one or nvo visits are required The effort involved will be repaid 
many times by the increased well-being and security of the patient 
The task of calcidating the diet shozdd definitely be letnoved front 
the shonldeis of the physician It is no more the duty of the physician 
to calculate his dietary prescriptions than it is to compound his drug 
prescriptions When this is fully recognized the general pracaaoner wdl 
approach the nev’' diabeuc patient vuth less perturbation, for the dietan?- 
requirements of a diabetic pauent can be expressed m a single prescripuon 
tliree figures Indeed, the management of a diabeuc fits parucularly 
' 'w mto the work of a busy pracuuoner, because, when properly 
'mucted, the pauent does the rouune work and the physician acts 
^onsultant at semi-v’’eekly, weekly, or monthly intervals depending 



THE BULLETIN 


48 2 


on the seventy'' of the case 

In reMewing in detail the actual management of a diabetic patient 
It IS convenient to discuss the subject under four headings i) Diet, 
2) Insulin, 3) Complications, 4) Significance of laboratory findings 

Diet 

Hov does one deteimine the dietetic requirements of a diabetic 
patient^ The task is really very simple The one food substance tint 
has to be supplied in adequate amount is protein Existence can be main- 
tained M itliout fat and y ithout carbohydrate, but protein is indispensable 
to life or even health Mo7 eovei foi a given iveight the pi oteni require- 
went is a constant^ 1 egai dJess of the activity of the patient A 145 pound 
farmer y orking hard in the field needs no more protein than a book- 
keeper of the same y’-eight sitting at his desk, provided the farmer con- 
sumes enough carbohydrate and fat to supply the extra calories needed 
for his increased expenditure of energy If, ho\vever, the carbohydrate 
and fat of his food is insufficient for his caloric needs, protein will be 
broken doyn for its 60 per cent carbohydrate fuel value and conse- 
quently his protein requirement will be greater than one gram per 
kilogram This is expensive fuel both economically and physiologically 
Carbohydrate and fat are protein sparers, and of the tu o, carbohydrate 
IS safer for a diabetic than fat 

The carbohydrate and fat content of the diet may vary ynth the 
requirements of the patient, ydiether y'^e desire him to gain, lose or main- 
tain weight Even these calculauons may be avoided by adopting a 
standard beginning diet This is the practice in most hospitals today 

The beginning diets employed at St Luke’s Hospital are 


Iable I 

BEGINNING DIABEIIC DIETS* 
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40 

1100 


* lliese should be mcreised to maintenance requirements as soon as the diahetes is 
controlled A maintenance diet is one i\hich keeps i patient at Ins ideal weight, and it 
differs for each indnidual The pitienfs weight is the onh reliable guide to liis 
c done needs 
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Chart I 


These are beginning diets only and are usually less than the patient 
needs to maintain m eistht hen the diabetes is controlled on this diet, 
how are the mamtenance requirements of the patient determined? Again 
It IS a simple matter Instead of making elaborate calculations of the 
patient’s theoretical caloric needs, n e simply weigh him once or tn ice 
■nTekly If he gams weight the diet is too much, if he loses, it is too little, 
and if his eight remains stauonary, it is sufficient The scale on which 
the patient is weighed is one of the most essential instruments in the 
treatment of his diabetes 

The distubution of the food throughout the day is equally as impor- 
tant as the amount consumed All diabetics should eat between meals 
When employing protamine msuhn, these supplementary feedings are 
especially necessary m order to avoid insulm reactions Not only do 
these e\tra feedmgs prevent insulin reactions, but, by stimulating the 
glucose metabohzing apparatus of the body, they enable the body to 
handle the following meals more effectively 

This stimulaang effect of carbohydrate is shotvn ver}* mcely n hen 
a glucose tolerance cun'^e is done with two doses of glucose instead of 
one If a second dose of glucose is ingested during the descending arm of 
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the cun^e it will cause less of an elevation of the blood sugar than the 
original glucose feeding (Chart I ) 

The fact that carbohydrate given at one time will act as an anti- 
dote to insulin while at another it Mdl stimulate insulin production, 
appears to be contradictory The reason, of course, is that carbohydrate 
does not act as a stimulant to insulin production until it has raised the 
blood sugar to a certain critical level 

In addition to this distribution of the food into si\ feedings, it has 
been found that if the three meals themselves be divided in certain defi- 
nite proportions the maximum carbohydrate load will correspond more 
closely with the maximum action of insulin (Chart II ) 

It IS important, especially at the bedtime feeding, to give the carbo- 
hydrate in a slowly absorbing form, such as crackers, milk, cereal or 
even vegetables, rather than orange )uice Otherwise its buffer effect 
may take place too rapidly to prevent hypoglycemia in the early morn- 
ing hours 

It IS clear, therefore, that this distribution of food and insulin is not 
an arbitrary one but is based on a knowledge of the properties of the 
two types of insulin employed It is theoretically sound, and yields 
practical results in diminished glycosuria and fewer insulin reactions 




The Modem Tieatuient of Diabetes 


485 


Fluid Diet 

Table II 

THE “B & O ’ DIET 

To be n'iecl during ncute infections, following coma treatment and postoperati\ elv 
C 122— P 21— F 7— Calories 635 
7 00 A 11 Orange juice, 6 ounces 

9 00 A II Buttermilk, 6 ounces 

11 00 All Orange juice, 6 ounces 
1 00 P 11 Buttermilk, 6 ounces 

3 00 P II Orange juice, 6 ounces 

5 00 P II Buttermilk, 6 ounces 

7 00 PM Orange juice, 6 ounces 

9 00 P II Buttermilk, 6 ounces 

Skimmed milk maa be substituted for buttermilk, and ginger ale for orange juice 
with no change m food aalue 

IVater, clear broth ind tea or coffee (aaithout cream or sugar) are alloaaed as desired 

Insulin IS gia en ba the ‘color formula” aa ith this diet 


Whenever a diabetic has a fever he must go on a fluid diet Any 
fluid diet iv^ill answer the purpose provided the feedings are given fre- 
quently The one ii^hich has been used successfully at St Luke’s Hospital 
for the past ten years consists of sl\ ounces of buttermilk alternatmg 
with six ounces of orange juice every two hours from 7 A M to 9 P M 
Additional feedings are given at tivelve midnight and 4 A AI if the 
panent is anake If the patient dislikes buttermilk, slammed milk is 
given mstead Ginger ale may be substituted for orange juice This diet 
should be given ii henever the patient from whatever cause cannot take 
solid food It IS used postoperatively, during acute infections or ei en for 
seasickness This diet, with the night feedings, contains about /50 grams 
of caibohydiate, 2y giams of protein and practically no fat Being low 
in fat It IS an ideal diet for combating acidosis iiLich usually accompanies 
the conditions for which this diet is prescribed AA^ith this diet insulin 
IS given every two to four hours by the “color formula ” 

Table III 

COLOR rORMLLA FOR GI1 ING INSULIN 

I be urine is tested with Benedict’s quilitati\e solution e^er^ two or three hours 
and insulin gnen as follows 

If the test IS orange gne 15 units of insulin 
If the test is ^ellow giie 10 units of insulin 
If the test IS green giNe 5 units of insulin 
If the test IS blue gi\e 4 ounces of orange juice 

(Do not continue gi\ mg orange juice according to this formula if the test remains blue) 
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Let It be emphasized again that the management of the diet of a 
diabetic is extremel 7 simple once we accept the principle that the respon- 
sibility’- of Its calculation be transferred from the physician, \vho is not 
trained to do this work, to a dietitian or nurse or even another diabenc 
patient who is trained to do it The above two tj^pes of diet are the only 
ones that need concern a physician treating a diabetic patient One diet 
can be expressed by a prescription of three figures (keeping withm the 
limits laid doum m the prmciples of treatment) and the other is pre- 
scribed by the glassful 


Insulin 

The introducaon of protamine msulm constituted a distinct ad\ ance 
in the therapy of diabetes But piotavnne wsiilw 7S not a sitbsutnte for 
standm d tnsiilm except in mild cases One thmg protamine msulm has 
done is to reduce the necessity’- for multiple doses of msulm m seiere 
diabetics For a mild diabetic, one dose of protamine msulm alone m the 
morning is sufficient A model ately severe diabetic will require both 
protamine and standard insulin before breakfast A seveie diabetic needs 
an additional dose of standard msulm before supper Young children 
may)- require an addiuonal dose of standard msulm at lunch time 

A characteristic effect of protamine msulm, v ith or unthout stand- 
ard msulm, IS a flattemng out of the twenty’-four hour blood sugar cun e, 
elimmaung the peaks that occur in mild diabetics not takmg msulm and 
in severe diabetics even vuth frequent doses of standard msulm (as is 
shovTi in the accompany'-mg charts) 

The importance of abolishmg wide daily’- fluctuations of the blood 
sugar IS emphasized ^^hen we examine its effect on the daily’’ nitrogen 
balance Wilder has shoivn that when the blood sugar rises above the 
renal threshold there is an mcreased excretion of mtro^en m the urine 
vith a consequent loss of ammo acids The ammo acids are the very’ 
substance from which cellular protoplasm is formed and are the pre- 
cursors of the immune bodies which provide resistance to infection 
This loss of ammo acids undoubtedly’ contributes to the lowered resis- 
tance to infection of uncontrolled diabetics and the stunted growth of 
improperly’ treated diabetic children 

Hon does one determine the initial dose of msulm for a diabenc 
patient' At best the beginning dose is a guess A safe dose n’lth which 
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Tabix IV 

3IETH0DS OF IXSLLIiSr ADMIMSTR\TION' 


1 For Regulation — 

10 Protamine insulin 

5 — 5 — 5 — Standard insulin 
Urinaly'^es — 

Feedings — 

Standard Insulin — 

Protamine Insulin — 

2 Acidosis — 

10 Protamine insulin 

AM AM PJI PJI PM 

7 10 1 4- 7 

Urinalyses — 

Feedings — 

Standard Insulin — 

Protamine Insulin — 

3 Coma — 

50 Protamine insulin 

50 40 30 20 20 20 

Urinalyses — 

Feedings — 

Standard Insulin — 


Protamine Insulin — 


before meals 
four daih 

three meals and three supplementary 
feedings 

dosage changed daili on the basis of the 
preiioiis daj’s urmalvses 
dosage changed eier\ three daas as indicated 
b\ the 7 AM urinalvsis 


PM M AM 

10 12 4 Standard insulin 

every three hours 
every tvo hours 

dosage changed eierv three hours on the 
basis of the color formula 
as abo^e 


Standard insulin 
eaer\ half hour 

glucose and saline intravenously 
tvenU units e\er\ half hour until urmaljsis 
IS “green” or blood sugar is 200 mg per 
cent 

flfta units as the initial dose After that 
once daily as in acidosis 


to begin a knotvn adult diabetic is ten units of protamine and five of 
standard insulin before breakfast and five umts of standard insulin before 
lunch and supper For young children the dose should be five units of 
protamine and three of standard insulin before breakfast and three umts 
of standard msulin before lunch and supper They are expressed respec- 
tively as 5— 5 and ®3— 3— 3 These doses are increased or decreased 
until the maintenance dosage is arrived at The criteria by vhich the 
msulin IS increased or decreased are the four daily urinalyses, vhich 
will be discussed later 

CoAIPLICATIOXS 

I Ivsulm Reactions 

Insulin reactions occur both vith protamine and standard msuhn 
Reactions nxnth standai d insulin are apt to occur from nvo to five hours 
after mjection The treatment is ten to ent>’' grams of carbohydrate 
in the form of orange ]uice or sugar If the patient is unconscious, i cc 
of adrenalm chloride should be given subcutaneously, and glucose should 
be given intravenously or by stomach tube 

Reactions avith piotannne insnhn usually occur from ti\elve to 
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twenty-four hours after injection Because the reduction of the blood 
sugar IS gradual over a relatively long period of ume, the body becomes 
accustomed to the hypoglycemia and symptoms frequendy do not 
appear until the blood sugar has fallen to 50 mg per cent or lower These 
reactions are more severe and prolonged than reactions due to standard 
msuhn The treatment is the same as for reactions due to standard insulin 
except that carbohydrate should be given repeatedly for a considerable 
time, ten to twenty grams ever^;- half hour for three or four hours or 
until the s}nnptoms disappear 

2 Acidosis and Covm 

Many good clinicians are now employing protamine insulin in the 
treatment of diabetic acidosis In coma, an initial dose of fifty units is 
given followed by frequent and repeated doses of standard insulin in 
the conventional manner In milder degrees of acidosis such as occur 
in acute infections, a morning dose of ten to twenrs’- units of protamine 
insulin follovmd by standard insulin every tv^o or three hours will add 
to the effectiveness of the standard insulin and shorten the period of 
acidosis The dosage of either type of insulin must of course be con- 
trolled MTth frequent blood or urine analyses or both 

3 Gangi ene 

After acidosis and coma, the most important comphcation of diabetes 
IS gangrene This invariably occurs in the lower extremities and differs 
in no way from arteiiosclerotic gangrene In fact it is arteriosclerotic 
gangrene vdiich occurs earlier in the diabetic than the non-diabetic 

A beginning gangrene of the toe will sometimes clear up v ith rest 
in bed and control of diabetes alone Should the gangrene persist, 
surgery is mdicated An open sore of six weeks duration suggests the 
presence of osteomyelitis X-iay of the toe vnll usually show bone 
destruction 

The question is v hether to resort to radical or conservative treat- 
ment In general, if the foot is wmrm with no pain and there is good 
pulsation of the arteries, conservative surgery is indicated A moist 
gangrene vith spreading cellulitis and lymphangitis up the leg calls 
for more radical surgery 

The management of the usual acute suigical eniei gencies, such as 
appendicitis, in a diabetic patient is a special problem These cases are 
usually admitted in severe acidosis, and if possible two or three hours 
should be devoted to controlling this condition before operating This 



The Modem Tieatvient of Diabetes 


489 


Table V 

TREATMENT OF DIABETIC COMA 

Ihe immediite nnd indispensible need is fluid and sodium These are more essential 
at first than insulin, because insulin is ineffectne until the bod\ fluid is restored 

Conditions to Combat 

A Delijdration and peripheral circulatora failure (shock) 

B Acidosis 

a Dehydration and Circulatory Failure 

1 Phasiolopcal saline intraa enoush 1000-5000 cc — glucose 5 per cent should 
be included in the first infusion 

2 Saline ha rectum — G ounces q 3 h 

3 Gastric laa age 

4 Clear broth, tea, coffee or aaater ha mouth 

5 Keep patient aaarm 
b Acidosis 

1 Insulin — one unit per kilogram of boda aa eight as first dose Then insulin 
IS giaen in diminishing doses eaera half hour until the urine is “green” by 
Benedict’s test or the blood sugar is 200 mg per cent 

50—40—30—20—20—20 
The urine is tested eaery half hour 

2 Glucose as mdicated 

does not add to the surgical risk but reduces it, for these panents are 
often dehydrated and m shock, and measures directed toward over- 
coming the acidosis will at the same nme combat the state of shock 
A blood sugar and CO2 determmation should be done at once 
During the hour it requires to report on these, an infusion of 1000 cc 
of saline is given with fifty grams of glucose and twenty-five umts of 
msulin After this the urine is tested ever)’- half hour, and twenty umts 
of msulin given each half hour until the urine test is “green” In this 
way 105 units can be given in the two hours precedmg operation, and 
the panent will be a much safer operauve risk A similar infusion after 
the operation with the same glucose and msulm is often helpful As 
soon as fluids are allowed by mouth, the patient is placed on the flmd 
diet and insulin is given every two or three hours by the “color formula ” 

Significance of Laboratory Findings 

The analysis for sugar of a single specimen of urine or even of a 
twenty-four hour specimen is of no value as a guide to msulm therapy 
It merely proves that the patient has glycosuria at a parucular moment or 
sometime during the twenty-four hours What we want to know is after 
what meals is the patient spilling sugar^ In oidei to give insidin at the 
time It IS needed and to avoid leactions, at least fom daily minalyses 
vmst be perfomied For the ambulator}’- diabetic it is sufiicient to collect 
and anal)’Ye qualitative!)’- a single specimen before breakfast and from 
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one to n\o hours after each meal The before-breakfast specimen t\ill 
reflect the effect of the protanune insulin given the previous day before 
brealcfast The forenoon, afternoon and evening specimens Mill detect 
the presence of glycosuria resultmg from the corresponding meals and 
mtII mdicate the necessar}’’ distribution of standard insulin if any is re- 
quired Before altering the insulin dosage a nventy-four hour record 
of these analyses is necessary Therefore the msiihn dosage foi any given 
day 7 S detei mined by the vnnalyses of the pievioiis day It is essential 
to make these separate analyses ever)^ day Mobile the msulm dosage of 
the patient is being adjusted When the paaent is stabilized they can 
be done every tM'^o or three days or even once M’-eekly 

The urinalysis alone, then, provides a sufHcient guide for controlling 
glycosuria or hyperglycemia For detection of hypoglycemia, hoMeier, 
the urine analyses are only suggestive A^hth a sugar free urme hypo- 
glycemia may or may not be present A blood sugar analysis therefore 
IS necessary to detect an impending reaction due to hypoglycemia 
Indeed the chief function of a blood sugar analysis today is to prevent 
msulm reactions 

Agam, as m urinalyses, a smgle blood sugar determination is of 
comparaavely httle value In order to discover the times at M^hich msulm 
reactions are most likely to occur, a blood sngai curve should be done 
That means testing the blood for sugar several times durmg the day 
At least four tests should be made 7AM, 1 1 A M , 5 P iM , 1 1 P M 

This blood sugar cun^e need be done only once and that is M'^hen 
the patient has become regulated, so far as this can be determined by 
urinalysis alone 

In conclusion, I should like to emphasize that one needs to be familiar 
MTth only one diet on Mdiich to start any diabetic patient This diet can 
be expressed by a prescription of three figures One can even begm on 
the fluid diet, M’^hich is measured by the glassful Subsequent changes m 
the diet depend upon the weight of the patient The mitial msulm dosage 
should be conservative Subsequent changes in the insulin dosage are de- 
tei mined by the foui daily uiinalyses Blood sugar tests are unnecessary’’ 
M hile sugar is shoM’^mg m the urme \'\^hen sugar disappears from the 
urine, the msulm dosage should be Iom ered enoueh to mve an occasional 
“green” test This M’lll prevent msulm reactions A blood sugar curie 
at this point is extremely helpful, but not mandatoiy 
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HIERONYMUS MUENZER AND OTHER 
FIFTEENTH CENTURY BIBLIOPHILES"" 

E P Goldschmidt 

London 


IT IS true that \vt can learn a great deal about a man bv 
glancing over the booksheh es m his library, it is all the 
more certain that when by some kmd chance the entire 
book collection of a scholar of 500 years ago has been 
preserved for us through the centuries, we will be able 
to gather quite a good deal of valuable knowledge about him, his way of 
life, his interests, and his m ork, by studying the volumes of his library 
It was my good fortune over nventy years ago, when I was working 
for the incipient Gesavitkatalog dei Wiegendnicke, to stumble upon 
such a survival, the library of a XVth century physician w^ho In ed at 
Nuernberg and died in 150S It was m the library of Prmce Dietrichstein 
at Nikolsburg, Moravia, that I found, while cataloguing a collection of 
about 600 incunabula which had stood there undisturbed since the 
XATIth centur)'", that over and over again in the covers of the ancient 
bindings, the same owner’s inscription in red mk kept on recurring, and it 
was soon obvious that some XV th century collection \\ as here mcorpo- 
rated in its entirety As I v^ent on with my work, I kept track of these vol- 
umes and finally found that out of the 600, about 150 volumes bore this 
entry “H/c hbei est viei Hiei onyvn Monetaru de Fehkirchen, ai tnnn et 
viedtcinae doctons, quevi vnhi covipaiavi Nvievibeige anno Dovnm 
or something like that 

Naturally, I not only made a list of these books which had remained 
so conveniently together, but I tried my best, off and on through the last 
twenty years, to find out all I could about this Dr Monetarius, who 
he was, AiLere he lived, and what he did After all sorts of delays and 
vicissitudes, and after the Nikolsburg library has ultimately been entirely 
dispersed and scattered all over the world, I am noM at last about to 
publish a little book on the man and his library, and thus to presen e the 
record at least of an interesung survival which unfortunately has not 



* Read before the Section of Historical and Cultu^'a! Medicine Januar\ 12 19oS 


THE BULLETIN 


492 


Itself been able to M’lthstand the upheavals of these post-M ar years 

I should hke to tell you a little about this Dr Hieronymus Muenzer 
or Monetarius, about the books he owned, about his travels, of vhich he 
left us such an interesung record, and finally, in order to show that such 
a standard of culture, of learning, and of book-collectmg vas by no 
means so very exceptional, about some other German physicians of the 
same period m hose books have survived to our day 

Muenzer was born exactly 500 years ago at the tovn of Feldkirch 
in A'orarlberg, which many of us know^ as the frontier and passport- 
control station for travellers entering Austria from Switzerland I am 
precise, for it is by no means on the frontier betw^een Austria and Switzer- 
land, since at that exact spot a strange oversight of history has spared to 
survive to this very day the mdependent principaht}’’ of Lichtenstein 
So when you leave Buchs in Switzerland and arrive in Feldkurch m 
Austria, your tram has without wmming and without stopping tra\ ersed 
the entire breadth— about four miles— of this very ancient state 

Muenzer came of a good family, w’^e may presume, for his sisters 
married qmte eminent people, but they were poor, for he tells us in 
one of his extant notes that it wms by the help of “pious people” that 
he wms enabled to study He matriculated at Leipzig Umversit^’- in 1464 
and took his M A in 1470, he remamed another four years as a junior 
lecturer in the Arts course and not only maintained himself but even 
managed to save 400 florins in that wmy ^^^e may note that Muenzer w'as 
comparatively old at twenty-seven w’’hen he first began his umversit)’’ 
studies at that time it w as quite usual for students to enter at the age of 
fifteen There is a manuscript in iMuenzer’s library wLich proves that he 
had begun to turn to medicine before he left Leipzig, a folio volume on 
paper containing an extensive “Herbarius,” Bemardus de Gordonio’s 
“De mgenns cm atiomnn'’’ a brief ^‘Bona Anothoviia,^^ and other medical 
texts, in the front cover he has noted “Iste Iibei viedtcinahs est inei 
Hteronynn Monetaui de Feldknchen aittnni et medicine doctoris quern 
mihi compaiavi in studio lipezensi anno i/fio ” It is now" in the M^ellcome 
Museum m London 

However, it w"as at that time considered an established fact that a 
first rate medical traimng could not be obtained in the comparatively 
new" German umversides, and only the Italian M D degrees of Bologna, 
Padua, and Pavia gave a medical man the prestige that enabled him to 
get into the first rank That this state of affairs W"as quite officially 
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recognized, we can prove from a resolution passed m 1463 by the Faculty 
of Arts of the University of Heidelberg, by which leave of absence was 
granted to a Magister Nicolaus Swarczunz to go and study in the medical 
faculty “qne non vigei et in Alniania,” “Which was not flourishmg in 
Germany ” We happen to know how it became possible for Muenzer to 
continue his medical studies at Pavia In the summer of 1470 w^hen 
Muenzer took his M A degree, a young Nuernberg patrician, Anton 
Tetzel, matriculated at Leipzig, and it w’’as as this boy’s private tutor, and 
at his expense, that Muenzer could go to Pavia in 1476 and complete his 
medical studies there, taking his MD m 1478 

Of Muenzer’s Pavia period some interesting relics surt'ue among 
his books For example, one of his actual medical lecture notebooks 
containing the “Anatomy” of Mundmus, and considerable excerpts from 
Galen and Haly Abbas, “coy/n/irt” of his teachers, Antonio Guaineri and 
Ambrosio Binasco, and other matters That he did not neglect the practi- 
cal side of therapeutics for his theoretical studies is shown by a ^ erse he 
entered on the flyleaf 

“Dzwz dolet infhnms/niedicus sit pignoie pinms 
Navi SI post qiiens / qiiei endo hostis eiis 
Non didici gratis /hec vnisa sacia Hippoci atis 
Eg} is {imp ?) seiviet absque dativis ” 

(While the patient is m pain let the doctor make sure of his reward 
For if you ask for it aftenvards you wnll only make yourself unpopular 
by asking 

It IS not wathout cost that I have learned the venerable science of 
Hippocrates 

But impecunious patients he may sen^e without remuneration ) 
This interesting volume is now"- in the library of Dr Harvey Cushing 
at New Haven It is from Pavia also that Muenzer brought back some 
of the fine books w'^hich w'^ent to form his library, and we may assume 
that It was there that he first became infected %vith the book-collecting 
bacillus and that the nucleus of his library w'^as brought together Of 
course, this period, 1477-8, in which he first became financially able to 
spend some money on books, coincided with the first great burst of 
activity of the printers w'hich brought books wnthin the reach of people 
with moderate incomes 

At Niltolsburor, I found at least ten volumes in which Muenzer had 

t?’ 

noted his purchase as a student at Pavia, but there are at least about 
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fifteen or nvenr\' that fall in this period There is an Avicenna ‘‘Canon 
1473, a Saliceto of 1476, two works of his teacher Guainerius “De 
Febribris” and “De Matricibus,” 1474, die “Pandecta Medtcmie of 
Sylvaticus The “AiitidotaimvF’ of Falcutius, bound with the Albucasis, 
both printed by Jenson in 1471 are now in the Boston Medical Libran 
But even then Muenzer did not by any means confine himself to medical 
books There are his Juvenal of 1474, inth extremely amusing martrunl 
notes, now in the Yale Umversity Library, a Lucan, a Quintilian, a 
Diogenes Laertius, a Sallust, the “Cos7nography” of Aeneas Svhius 
His first book of all, perhaps, is the Anstode, “De Ainmahbns^'' A'emce 
1476, in V Inch he made this vivid entrs* recording its acquisition 

“In the year of the Lord 1476, in the last days of December, when 
w e celebrate the birth of our Saviour and indulge in all sorts of ginies 
and pastimes, I obtained this ver^* fine book at cards and dice Bv the 
kindness of certain noble students of the German nanon who were 
then studying in the facult)* of Civil Law^ in die famous Umi ersiw of 
Pavia, at the time ivhen Galeazzo Maria, Duke of Milan, the fifth to hold 
the tyranny in that prmcipahn*, was killed by the dagger of a poor 
devil at Milan ” 

Immediately after leaving Pavia, the newly promoted M D agim 
no doubt through the influence of his pupil, Tetzel, obtained permission 
to settle and pracase at Nuernberg, and the appointment as one of the 
“Physici” of the cit^* of Nuernberg, which I suppose corresponded to 
something w'^e m England call, “Medical Officer of Health ” '\Yc happen 
to have one of Muenzer’s official reports to the Cm* Council, made within 
a year of lus estabhshment, w hen he gave his opinion on their enqum’ 
whether the practise of using sulphur to clarify w me was detrimental 
and w hether it should be prohibited Muenzer’s consilium dated 27 
October 1479, makes a great display of quotations from tw 0 dozen 
authoiities, from Galenus and Avicenna to Gordomus and Arnoldus 
de ^'’lllanova, and leaves the quesaon open It has been preserved for 
us through the zeal of his friend, Hartmann Schedel (of whom more 
anon) in a Munich manuscript, codex latinus nionacensis 4^6 

In 14S0, Muenzer got married and his only child, his daughter 
Dorothea, in 1499 became the wnfe of that Hieron^nnus Holzschuher 
w hose honest face is familiar to so many people because his portrait bi 
Albrecht Durer is one of the best known pictures in the w orld 

In 14S3, a serious outbreak of the plague o\erw helmed Nuernberg, 
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and before it was over caused about 4000 deaths in less than a year The 
council immediately at the start of the epidemic, requured its four 
appointed physicians, Hermann and Hartmann Schedel, Johannes 
Kraemer, and Hieronymus Muenzer to give out a kind of official noace 
of advice to the population how best to presen'^e themselves from the 
pesulence This consilium again is extant, also through the industry of 
Hartmann Schedel, in codex latinus monacensis 44/, and is quite an 
interesang document for our knowledge of X^Th century hygiene 

“First and foremost,” we read, “all the medical authoriues recom- 
mend flight and to escape as soon as possible from the city and region 
u here the pestilence is reigning, and to go far away and not to return 
but sloudy when the poisoned air is properly clean again ” For those 
who for one reason or another cannot escape from the city, the doctors 
recommend a number of prophylacac measures such as, fumigaaons, 
certain pdls which you can obtain at the chemists, certain special powders 
also obtamable at the druggists, a special draught, etc , all these being put 
forth obviously u ithout any profound convicaon and seemingly more 
out of a friendly regard for the kindred profession of pharmacy Any- 
how, Muenzer himself, m spite of his posiuon as official physicus to the 
cir\'' of Nuernberg, followed his oum best advice and departed He left 
Nuernberg on the 12th of September 1483 and u’^ent to Italy, visited 
Pavia agam, then Bologna, Florence, Rome, and Naples, and came back 
in January 1484, qmte pleased, as he records, to find his uife, child, and 
all his sen’-ants quite safe and sound on his return He is quite frank 
about his motive in the brief record he has left of this little trip 

“In the year 1483, struck by the fear of a contagious pestilence, I 
thought that those are least likely to die in a war or in a plague who 
are not m them, and so, having decided to escape, I left Nuernberg in 
September,” and so on 

Our Doctor Muenzer had been doing \\ ell in his medical practice 
He tells us that in the first year he made over 500 florins, which must have 
been very respectable, and he could afford not only to travel but to 
buy some very fine books Quite a number of them have sunnved and 
he notes m their covers that he bought his Gordonius, “LiJiuin Medicine’\ 
at Naples, his Claudianus and Sohnus at Rome, his Boccacio, Theo- 
phrastus, and others at Milan 

In the followmg year, 1484, this time apparently without any 
pestilenual inducement, the doctor made another little tour doum the 
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Rhine to Ai\-Ia-CIiapelle and Belgium, allou ing himself only eighteen 
days altogether for the trip It is obvious that iMuenzer enjoyed tra\ ellintr 
in spite of the discomforts of journeying by mule and hack and the 
chances of indifferent accommodation for the ni^ht 

O 

For the next ten years, for all we know, he seems to have remained 
at Nuernberg, attending not only to his practice and to his libran, 
but also to quite extensive and definitely successful business enterprises 
We learn about these trading engagements, mostly m partnership v ith 
his brother Ludvng, from the brief statement on his financial position 
vdiich he drew up in 1507 shortly before his death and vdiich is pre- 
sets ed in the library of the Germanic Museum at Nuernberg That his 
friends looked upon him as a business-man as well as a physician, can 
be gathered from a letter of thanks addressed to him by Sixtus Tucher 
in which he hopes to hear from him “cz/?;; a tins viei catnrae ac Jiiediciiitie 
negociis vacavei is ” (when you can spare the time from your medical 
practice and business affairs ) 

In those busy years his library m as steadily growing, as we can v’ell 
observe by noting the dates of purchase which he generally, though not 
always very reliably, VTOte inside the covers of his books His interests, 
as V e can gather from these, remained very general, and in fact it is not 
the field of medicine that piedominates among these acquisitions after 
1484 There are two special predilections we can deduce from his books 
He became an enthusiastic admirer of the Platonic philosophy vdiich vas 
gaininsf such a vnde followinsr amongf the humanists of the late X^hh 
century This vogue v^as partly a reaction against the over-subtihsed 
and academically over-elaborated Aristotelianisni which had dominated 
in the European universities for m o centuries, but certainly also due to 
the V onderful appeal the newly rediscovered and recently translated 
works of Plato and Plotinus made to the men to vdiom they came as fresh 
novelties, not as old textbooks read as a matter of duty in class Muenzer 
obtained the first Plato m Ficino’s Latin translation, of course (the 
Greek was not printed till 1513, and Muenzer could not have read it 
even if it had been available) immediately on its publication, from 
Florence m 1487 The Plotinus of 1492 also came to him immediately 
after its appearance “ex Floientta Tvscie emtate anno Donum 
Ob quam piaeclains et plenus philosopbia he hbei est'” And in 1494 
he wakes an ei^en more enthusiastic and fervent entry in his “lUei curius 
Tiisniegistns,'' a late Neo-Platonist treatise of mystical philosophy, which 
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m Muenzer’s day was erroneously supposed to be of much greater anti- 
quity than either Plato or Aristotle 

A'luenzer’s predilection for this type of philosophical reading matter 
can most strikingly be proved from his note at the end of Aristotle’s 
Politics 

“This most noble book on the State written in beautiful language 
and full of weighty sentences, has been read through by me Hieronymus 
Monetarius miiusqiie viedicme doctoi I read it through, I say, for the 
sake of recreation, in the month of May 1499, when I Mas suffering 
of a dangerous disease, and used to alleviate the intolerable pain by this 
ver\’- agreeable reading at Nuernberg ” 

The other favourite study of Dr Muenzer, ivhich also shoves up 
clearly from his libraty, his fine Ptolemy (the rare first edition) his 
Solinus, his iMela, Aeneas Syhius, and other cosmographical ivriters, 
IS Geogiaphy In geographical science indeed ive have evidence of an 
interest carried beyond mere quiet study, and manifesting itself actively 
both by original literary u ork in this field, and in the doctor’s unquench- 
able desire for travel and the \ isiting of unknov'n lands 

Nuernberg in those days m as a great commercial center, one of the 
most important on the continent, ranking Muth Vemce, Florence, 
Antwerp, Augsburg, Lyons, and Bruges The Nuernberg patricians, 
who sat in the senate of their self-governing city-republic, were many 
of them great merchants Muth Avorld-ivide interests in every market 
from the Baltic to the Mediterranean, from Russia to Portugal, many of 
them had been acting as agents for their family firms in remote countries, 
and they M^ere Avont to send their sons out to foreign ports and fairs to 
M'atch their interests To this type of man, the scholar v ho could ivrite 
neat Latin verse, or make an elegant speech, or vrite a well-phrased 
letter in Latin Avould mean very little, but a man mTo from his book- 
learning could produce knowledge of the remote countries of the globe, 
of the problems of navigation, and of the courses of the stars, would 
give an impressive proof that something ivorth w^hile m as to be gained 
from study We have ample evidence that in the Nuernberg of the 1480’s 
and ’90’s Dr Muenzer ivas looked upon as the great authorit)^ in matters 
geographical And ivhen his friend, Hartmann Schedel, prepared his 
great Nuernberg Chronicle of 1493, that -well-kno-wn encyclopedia of 
historical knovdedge and the most famous picture book of the XATh 
century, it v'as to Muenzer that he turned for help to bring the geo- 
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graphical section of the M'ork fully up to date I have been able to proie 
by examining the extant original manuscript at Nuernberg and Schedel’s 
OMTi copy of his book presen’-ed at Mumch, that Muenzer is responsible 
not only for extensive corrections and additions to the geographical 
secuon at the end, such as, for instance, the passage on Martin Behaim’s 
voyages along the coast of Africa, but that the map of central Europe 
added on the last pages, is his and not Schedel’s work 

Muenzer ’s personal friendship with Martin Behaim, the seafarer, 
did not only lead him to supply the account of his voyage in the Schedel 
Chronicle, and verj'- probably to collaborate m the making of Behaim’s 
famous globe of 1492, which is stdl extant at Nuernberg, it ultimately 
made him undertake his greatest personal venture, his journey to Spam 
and Portugal in 1494-5, of Mhich he has left us such an interesong 
account Behaim himself is rather a mysterious and unsatisfactor)’’ person 
The younger son of one of the foremost Nuernberg patrician families, 
he ran off to sea as a boy He certainly did succeed in accompanying 
Diogo Cano and his Portugese sailors on a voyage along the African 
M'est Coast in 14S4, and was knighted by the King of Portugal on his 
return That, however, is all we know of his practical experience as a 
navigator, and on his globe, however beautiful and picturesque it ma\ 
be, there is little eindence of any unusual knowledge either of Africa 
or any other part of the vmrld It is qmte obvious, though, that he suc- 
ceeded in impressing his Nuernberg friends vath his tales of advenmrous 
exploration, and, on the other hand, the Portugese authoriues ivith his 
claims to profound astronomical and mathematical learning, for he vas 
made a member of the Junta dos Mathevmttcos Anyhow, v hether he 
was an impostor or not (and Muenzer’s experiences tend to shoiv that 
he was) , he induced iMuenzer to write a very remarkable letter to King 
John of Portugal, dated Nuernberg, 14th July 1493 In this letter, the 
doctor recommends that the King should send out an expedition to sail 
westwards across the Atlantic Ocean and so to reach the Indies and 
Cathay, and he suggests Martin Behaim as a smtable captain for such 
an enterprise He supports his theory vuth quotations from Aristode, 
Seneca, and Pierre d’Ailly, and points to other indications, such as the 
existence of elephants both in India and in Africa, and the drifnvood 
M ashed up by the sea on the v estern shores of the Azores, to prove the 
proximity of land in the v est 

This extraordinary letter, which has such striking similarities to the 
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famous letter Toscanelli wrote m 1474 to a Portugese friend, would 
indeed have made our Dr iMonetarius a famous man, if it v^ere not 
unfortunately a fact, which he could not know on July 14th v^hen he 
wrote his letter, that Columbus had returned from his first voyage on 
March 4th And even if he had knowm of Columbus’ discover}’- of a 
fev more islands m the v’estem sea, this would not have affected his 
views an'V'- more than Columbus’ own, for even on his third voyage the 
explorer was still endeavoring to reach Cathay, unaw are that what he 
had stumbled upon xvould prove such a serious obstacle to that voyage 

Anyhov’-, it is clearb'- not unconnected with such projects that 
Muenzer in the following summer, 2nd of August 1494 to be exact, set 
out on his journey to Spain and Portugal, and had an audience with 
King John at Evora in November But although he has left us a ver}’- 
detailed account of these interviews— he was four times asked to dine 
with the King— there is not a word on Behaim in this or anyxvhere else 
in the “Itinerar}'-,” and it looks as if that name, which seemed to him so 
powerful at Nuernberg, had lost its glamour when brought out at the 
Portugese court 

I obviousl}'- cannot give now an adequate or even a brief account of 
the varied and vivid interest of Muenzer’s travel diar}’’, in which he has 
left us a record of his journey from Nuernberg via Switzerland, Lyons, 
the Rhone valley, Perpignan, Barcelona, Seville, Madrid, Granada (quite 
recently conquered from the Moors), to Lisbon, and back via Sant’ 
lago de Compostella, Toulouse, Poitiers, Pans, Bruges, Cologne, and so to 
Nuernberg He returned about Easter, 1495 It is a most valuable docu- 
ment, and It IS astonishing that it should not hitherto have been published 
in Its entirety The prmcipal and no doubt most excepuonal portion of 
It, that relating to Spam and Portugal, was printed in the original Latin 
in the “Revue Hispamque” m 1920, and after that in both a Spanish and 
a Portugese translation, and it amounts to about two-thirds of the whole 
text which occupies 416 pages of the Mumch manuscript in which it 
has survived The rest— that is the journey from Nuernberg to the 
Spanish frontier and back from the Pyrenees to Nuernbergr- has not 
}^et been edited, and I am hopmg to see it printed this year in a French 
periodical, “Renaissance et Huvmmsvie ” Of course, although unedited, 
the manuscript has by no means remained unknown, it has been fre- 
quentl}:" used and referred to, and little extracts hat e been given ever 
since Kunstmann, in 1854, vrote about it m the Tiansactions of the 
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Bavauan Academy and particularly quoted from it all that refers to 
the Spanish and Portugese discoveries Naturally, with his keen interest 
m geographical matters, Muenzer had noted a good deal which he had 
heard about the overseas countries, especially “l^^est Africa, from navicra- 
tors and merchants, but unforunately we seem to have lost a special 
discourse of his, “De tnsiihs^^ to which he refers, but which vas either 
never written, or has gone astray It is interesting to note that one of the 
people he met in Madrid and who gave him a letter of recommendation 
on his way, v as the Benedictine monk, Bernard Bod, who accompanied 
Columbus on his second voyage 

It does not seem that Muenzer brought back any books with him 
from Spam or Portugal Anyhow none have survived at Niltolsbiirg, 
but he did buy some books for his librar^^ in Pans where he remamed 
for ten days m the Spring of 1495 His account of Pans is one of the 
most detaded we possess of that period and should be most valuable 
for the local historians and topographers of that city, it is odd that it 
has never yet been printed 

Not much remains to be said on the remainmg years of Muenzer’s 
life, he seems to have continued qmetly at Nuernberg, doctoring and 
collecting books untd his death m 1508 Shortly before that, he visited 
his nanve toivn, Feldkurch, and gave a considerable part of his librai}’ 
to St Nicholas Church there, a donation of which a few volumes have 
indeed survived, but of which we have a complete list m the Feldkirch 
archives, which enables us to complete the total of Muenzer’s libran’’ 
with at least the titles of the books which have disappeared On the same 
occasion, Muenzer established certain charitable trusts at Feldkirch, and 
an annual Mass U'^hich he endowed was indeed punctually said on his 
anniversary untd quite recently 

Muenzer’s Itmeiauiivi has not come down to us m his autograph, 
the only copy we possess of it, the Mumch manuscript, is written in the 
hand of his friend, Hartmann Schedel, the author of the “Nuernberg 
Civ omcle ” You may have noticed that, agam and agam, I have had 
to refer to things like Muenzer’s report on the adulteration of wine or 
on the measures against the plague, as sunnving in some manuscript writ- 
ten by Schedel This may give you just an idea of the immense amount of 
most varied material whose sunnval and existence we owe to the indus- 
trious pen of Hartmann Schedel Schedel, Muenzer’s close colleague as 
official physicus of the city of Nuernberg, was indeed a prince of book- 
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collectors and a champion copier of books He not only bought all books 
printed or manuscript he could get hold of, but, with mdefatigable zeal, 
seized every opportunity to copy anythmg he could borrow or other- 
Muse obtain Schedel’s famous library has been luckier than Muenzer’s, 
about 350 manuscripts and 500 to 600 printed volumes of his still remam 
intact m the Munich Library, of which indeed they form the origmal 
nucleus Comparatively few imlumes have strayed from the fold, but 
one magnificent specimen at least is in the United States, his Petrus de 
Abano (Ham, No i), which is in Dr Hanley Cushmg’s great library 
at New Ha\ en There also, you will find his copy of Nicolaus Leom- 
cenus’ book on Syphilis ( 1497), but it is rebound m XIXth century calf 
It IS surely remarkable and significant that two prominent physicians m 
one city and at the same time should have been great bibliophiles, and 
in a way, I suppose, I must beg your pardon for speaking first and at 
such length about my ov n pet discovery, Hieronymus Muenzer, rather 
than about Schedel, v hose library was about four times the size and 
infinitely more important than Muenzer’s But Schedel’s library has been 
well know n and indeed famous for many years, long before Stauber’s 
monograph on ‘‘‘'Haitvmnn Schedel und seme Bibhothek" came out in 
1908, w'hde the minor star, Muenzer, has remained undiscovered and 
unknowm And if I am now able to demonstrate the existence of a closely 
analogous though less overwTelmmg second humanistic library in a 
Nuernberg physician’s house before 1 500, this fact w'lll help us to recog- 
nise that Schedel’s w^as by no means an isolated phenomenon, and that 
indeed the possession of a noble library was a fairly normal distinction 
of a successful German medical man of the Renaissance period 

Hartmann Schedel, unlike Muenzer, w^as the son of a Nuernberg 
patrician family, born at Nuernberg m 1440, and the cousin of another 
book-collecting physician, Hermann Schedel, wTose books he inherited 
Schedel also began his studies at Leipzig, where he entered at the normal 
age of sixteen, and took his M A m 1461 He continued his medical 
studies in Italy, not at Pavia but at Padua, w^here he took his M D degree 
in 1466 He has left us an interesung account of an “Anatomy,” the 
lery exceptional dissection of a corpse, held at Padua on March 20th 
to 24th 1465, under Dr Antonio Bernardi, not without mentioning that 
ultimately the corpse was buried with great reverence and ceremony 
On his return to Germany, he held appomtments as town physician 
at Noerdhngen and Amberg before he settled dow n to practise m his 
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native city in 1484 He died a few yeais later than iMuenzer, in 
Schedel’s best knovTi achievement, of course, is liis famous 
“CIvo 7 JicIe,'’^ which was published by Anton Koberger at Nuernbcrtf 
in 1493 in a double ediaon in Latin and in German, illustrated with the 
same woodcuts, 2000 copies of each being printed, this is a tremendous 
and unprecedented number for a X^^th century publication The vholc 
enterprise v as exceptional in its scope, and took about eight yeais to 
prepare, requiring the financial backing of two at least of the richest 
Nuernberg merchants The illustrations alone— there are 1809 of them- 
took years to design and engrave, and we knou' that the studio of 
Michael A^^olgemut, wheie Durer had been an apprentice, vas full\ 
occupied with them over a long period The book as it came out, must 
be acknowledged to be a complete and successful realization of the 
object aimed at a popular encyclopaedia of all histoiical knowledge, 
beginning vuth Adam and Eve, giving an account of all the Emperors 
and Popes, of the foundation of all the principal cities of the world, v ith 
a vieu'- of them, of all the most famous men and u omen, VTth then por- 
traits if possible, and not only carr)nng the tale of events right dou n to 
the date of publication, but even providing six blank leaves for the en- 
tering of any further impoitant happenings until the Day of Doom, 
this and the Last Judgment aie again fully recounted and illustrated, 
bringing the gigantic vmrk to an appropriate and final conclusion 
This magnificently illustrated “Woild-Chronicle” must not be 
judged as a piece of original historical reseaich, nor must we tax Schedel 
with credulity foi including in it all the ancient and mediaeval mythical 
lore about pagan heroes and Christian saints, about strange mid tribes, 
and the legendary origins of cities His aim v as to include e\ erytbing 
that was populaily knou n and ciurent about the v orld and its history, 
not to provide a scholarly reference book And although the “Nuern- 
berg Chronicle” is not unprecedented as a world chronicle, except in 
the magnificence of its production, and its models Bergomensis’ Snppk- 
iiieiiuiv! Chiomcmuin, and the Luebeck Riidivieiimvi Novictoimn, can 
clearly be recognised, it did require a scholar of v ide reading and one 
uurh an encyclopaedic library at his disposal to produce the result 
From the fact that Hartmann Schedel undertook it, and from the 
efficient way he carried it out, we can deduce the bent of his interests 
History and Archaeology were his favourite subjects, and what ve can 
deduce from his work on the “C/u ow/e/e,” we find confirmed when 
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we analyse the sunnvmg books in his hbrary Of course, Schedel also 
had his shelves full of medical books and even a notable number of 
important and early medical manuscripts, the classics, the great Latm 
poets and prose writers both of antiquity and of the Renaissance were 
there in even more impressive completeness than m iMuenzer’s hbrary 
Indeed, the two collections are very similar in a way, and not only do 
ve find copies of the same edition in both libraries in about 100 cases, 
w hich sho\vs that the two friends had about the same source of supply 
but that they even employed the same bookbinders Both Schedel’s and 
A'luenzer’s books have mostly surxnved in their solid original bmdmgs, 
and we see generally the same tools and the same decorations used on 
the majority of them Roughly, one might say that Schedel had nearly 
evcr^’’ book that Muenzer owmed m either the same or a similar edition, 
but he had far more than Muenzer, and it is just m the field of history, 
of old chronicles, annals, local and general historical w'orks, that Schedel’s 
library clearly outdistances Muenzer’s These historial books, moreover, 
u ere mostly not available in printed editions, and Schedel did not con- 
fine himself to purchasmg such manuscripts, but with indefatigable 
industry wrote and copied such texts wherever he could find them 
Of Schedel’s 350 manuscripts now at Munich, probably nearly half are 
written in his owm beautifully clear calligraphic handwriting They 
form an unexhausted store of the most heterogeneous texts In his eager 
zeal, Schedel not only copied entire historical w'^orks, or the monastic 
annals he found in the different abbeys, but letters, speeches, rhymes 
and verses, epitaphs and mscnpuons, in fact almost anything w^hich could 
be transferred by pen to paper It is through Schedel’s passion for writmg 
that we have iMuenzer’s ‘'Tiavel Diaiy,” and Cu-iaco d’Ancona’s most 
precious collection of Roman inscriptions, mostly since destroyed, and 
an untold number of more or less important historical documents Evety 
year almost, one might say, some historical scholar manages to attract 
a htde attention by publishing some text “hitherto unedited” from one 
of Schedel’s manuscripts If Schedel knew how much valuable historical 
material modern scholars have quarried from his manuscripts, and how 
they rather condescendingly smile at his tremendous ‘^Nuernberg 
Chronicle,^’ I do not think he xvould be either surprised or hurt He 
consciously undertook the "‘Chi ontcle” as a w^ork for the popular dis- 
semination of historical knowdedge, and tvould have been quite satisfied 
to let his immortahtx’^ rest on his achievements as a book-collector and 
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antiquarian 

Schedel then is a second and even gieatei book-collecting plnsicnn 
living at the same time and in the same to\\7i as Muenzer, another great 
bibliophile and doctor of the X\^tli centur}’’ ivas born in the same little 
Alpine toAvn as Muenzer Dr Ulrich Ellenbog Born at Feldkirch about 
1430, he studied at Vienna wheie he took his B A , at Heidelbertr m here 
he graduated i\I A in 1455, and finally fimshed his medical studies at 
Pavia, under Guainerio and Matteo dei Gradi, taking his M D in 1459 
He M as thus at Pavia ni entv years earlier tlian Muenzer, tliough not 
so very much older In 1460, he settled first in his native to\vn Feldkirch 
to practise m here he stayed till 146S, and m here he m rote a treatise “Dr 
bahieis’'‘ on medicinal baths, evtant in a ^'lenna manuscript From 147: 
on, he avas appointed physician to the bishop and chapter of Augsburg, 
and resided there and at Memmingen until his death in 1499 Ellenbog’s 
fine library of beautifully bound and kept books ivas bequeathed bi 
him to the Benedictine abbey of Ottobeuern, ivhere one of his sons had 
entered as a monk, and ivas kept together there until fairly reccntlv 
It \\ as dispersed, hov ever, by the Munich book-trade mthin the last 
tv enty years unfortunately before anybody had taken the trouble to 
note Its contents vhile it vas sail intact It v ould be difficult nov to 
track doivn all the scattered volumes of v Inch one very fine specimen 
again is in Dr Harvey Cushing’s library a '’'Tharetra Doctoriivi" printed 
by Mentehn v ithout date, but before 1474, the date on v Inch Ellenbog 
purchased it, as he notes in the front cover Being unable to say anv- 
thing precise on the size and exact contents of Ellenbog’s library, all 
I can affirm is that all Ins books I have ever seen (certainly o\ er tv entv) 
are fineh' printed big folios in theu: old avlnte pigskin bindings, generally 
bearing a number of interesnng marginal notes in Ins hand There aie 
three points, however, we know about Ellenbog which make him a 
far from shadovT figuie for us, and indeed a most interesting and 
significant personality Firstly, rt was he, v ho on the foundaaon of the 
Bavainn Unnersitv of Ingolstadt, was called upon to draw up the 
statutes of their medical faculty-, but although he was appointed the 
first piofessor of medicine there, he does not seem to have cared for 
teaching, and returned to Augsburg in 1473 Secondly, he was not only 
a book-collector and a bookish person '^^scribendt iviptgei ” and “pe/ petucic 
lectioius, ’ as his son recorded about him, but he took a very important 
part in the esrabhshn^ent of one of the first printing presses at Augsburg, 
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that in the monastery of St Ulrich and Afra There is a volume contam- 
ing five Augsburg inciniahida in Cambridge University Library, bound 
up for Ulrich Ellenbog in 1476 and full of his autograph notes It is 
from these notes that Robert Proctor, m one of his ''Biblwgi aphical 
Essays'’ (1905) says “Ulrich Ellenbog and The Press of St Ulrich at 
Augsburg” has reconstructed the mterestmg facts about the collabora- 
tion of the abbot, the doctor, and a journeyman prmter, in settmg up 
this important press which printed among other things a ‘Vincent of 
Beauvais’ 

Thirdly, there is among Ellenbog’s medical wriungs— most of them 
small treauses of a few pages of the usual type— consiha about the plague 
and how to guard agamst it, “De snnplicibus," “De venenis," and that 
sort of thing, one most remarkable pamphlet, a “consilnnn" dated 1473, 
in German, entitled “F072 den giftigen besen Tevipffen un Reuchen 
del Metal, als Silber, Quecksilbei , Bley nnd andeis ” 

“On the poisonous and noxious Vapours and Fumes of metals, such 
as Silver, Mercury, Lead, and others, which those of the noble craft 
of goldsmiths and other artisans vho work with fire have to contend 
with How they ought to deal vnth them and how to get rid of their 
poisons ” 

This pamphlet, which got prmted at Augsburg about fifty years 
after it was written, gives a brief but quite correct account of the mjuries 
to health threatemng metal workers who expose themselves to lead or 
mercur);" vapours, to mtric and other acids, and warns also agamst coal- 
dust and coal-vapours, it indicates a few simple remedies 

However shght, this pamphlet is the earliest ever written in the field 
of industrial hygiene, and, as such, a remarkable starting-point of a dis- 
cipline of tremendous importance and consequence Only a few years 
ago, m 1932, an English scholar. Dr C C Barnard, gave a translation of 
It in the Lancet 

Clearly the fact that Ellenbog wrote such a pamphlet suffices to 
clear him of the imputation generally made against mediaeval physicians, 
that they were men of mere book-learmng, and shov s him as a medical 
practitioner very fully alive to the problems of the v orld around him 
If Muenzer could be characterised as the geographer and traveller 
among the XVth century German book-coUecting doctors, Schedel 
as the historian and assiduous copyist, Ellenbog as the origmator of 
industrial medicine, vffiat is there xve could briefly say to label Burchard 
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von Horneck, ho left his splendid librarv with 183 manuscripts to the 
bishop and chapter of Wuerzburg in 1522- He must have lued to 1 
great age, for he graduated at Padua certainly before 1466 and in tact 
in 1509, Trithemius called him “grandjevus ” His books both printed 
and manuscript, are still largely preserved in AYuerzburg Unnersiti 
Library, and hence the best notice of him \\ ill be found in a AA'uerzburcr 
dissertauon of 1907 Ignaz Sclmarz Die inedizwischeii Manmcriptc 
del Koeiiighchen Uinvei sitaets-bihhothek Wiier::bmg Feu of them 
have strayed from there, sold as duplicates no doubt, but I do know rv\ 0 
in the British Museum and an early prmted Pliny in Dr Harvev Cush- 
ing’s library He owmed all the standard Italian XVth century inedicil 
textbooks, either printed or in manuscript, and his Latin classics pro\e 
him to have been a keen reader of oreneral literature on humanisuc lines 
He wTote quite a few little books a poem, “De wgeiiio saintiiti^, ' tw icc 
printed in the XA’th century, and another poem on St Patrick’s Pur- 
gatory, also extant in print Among those works of his wdiich sunne 
only in manuscript there is a puzzling treaase, “Contra pestem iiigiim- 
aiiavi,'^ discovered by Sudhoff in the Salzburg library and dated 147s 
If that date is right, this tieaase is a first-rate piece of evidence for those 
w ho contend for an earlier origin of syphilis than the Naples-w ir of 1494 
But unfortunately, nothing about this good Dr Burchard \on 
Horneck seems to be very reliable He owned a manuscript of Camenno s 
well-known treatise about the plague, in which he has scratched out 
the author’s name, substituting his own In his fine manuscript of Mon- 
tagnana’s “Defimtiones tennniorimi viedicwa]mvi^' he has inserted 1 
heading stating the book to be addressed “ad domnnnii Brocardwn de 
Horneck Alavianmnu scolaieni vovelhnn dihgemisswmvi filiinn niuw 
aniaijtissnmivH, it is certain, however, Montagnana was dead before 
Burchard came to Padua So I am afraid one distinctive epithet w e might 
gn e to Burchard von Horneck is that he was a liar 

An mteresang group of fine incunabula from the library of another 
German doctor, Nicolaus Pol, is preserved now’’ in the Cle\ eland iMedicil 
Library There are about thirty* of them, all in their old bindings, and 
bearing in them covers in very bold script the lettering “Nicolaus Pol 
Doctor 1494” In spite of a good deal of endeavour, both on my p'ltt 
and on that of others, w e know comparaavely little of this Dr Pol Pie 
must ha\ e had a ^ ery fine and pretrs' large library, of w Inch the Cle\ e- 
land group is only a fraction The majority of his books w ere housed 111 
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an insignificant little Franciscan convent at Innichen (nov San Candido) 
in the Southern Tyrol (now in Italy), immediately before they came on 
the market But on my pre-u'ar sur\'-ey for the Gesamtkatalog, I also 
met them in quite considerable numbers in several monastic libraries of 
the Northern Tyrol, round Innsbruck, which accords with the attested 
fact that he was physician to the Emperor Maximilian I, who lived a 
good deal at Innsbruck The date in his books is always 1494, whatever 
the date of impression, I now possess a book printed in 15 ii, with this 
mscription This date can therefore not refer to the date of acquisition, 
and the most plausible explanation is that it is the date of his doctor’s 
degree Nicolaus Pol, Doctor 1494 But so far, his name, as far as I 
know, has not been found in any matriculation lists, and we do nor know 
where he graduated The only thing besides his fine sunnving books, 
that we do know of Dr Pol, is that he was the author of a treaase, “De 
Morbo Galileo”, first printed in 1530 But we do not even know whether 
he vas still alive when that book came out I have never seen a book 
as late as 1530 with his ownership mark, in fact the 1511 book I just 
mentioned is, I think, the latest I have ever seen, and the ma)ority of the 
Pol books are incunabula, including the splendid Ketham now in 
Cle\ eland 

M’e cannot possibly conclude a discourse on German medical book- 
collectors without at least a brief menuon of the foremost of them all 
the greatest, the earliest, and, as the founder of a sull existing great 
library, the most consequential Amplonius Ratingk, the founder of 
the Collegium Amplonianum at Erfurt, and donor of its famous library 
He belongs to a very much earlier generauon than any of the preceding, 
having been bom about 1363 at Rheinberg near Xanten in the Rhineland 
So his earliest youth falls into the period before the establishment of any 
universities in Northern Germany, and he acquired the basis of his great 
learning and the earliest books for his library, at places like Osnabrueck 
and Soest v here he also taught and copied manuscripts His first teacher 
in Medicine seems to have been Tilmann von Syberg, court physician 
to Archbishop Frederick III of Cologne The first umversity vuthin the 
Holy Roman Empire was Prague in Bohemia, founded in 1 363, and that 
is where Amplonius Ratingk took his bachelor’s degree in 1385, his M A 
m 1387, It IS likely that he also studied at Vienna, and it is certain that in 
1401 he visited Italy, but only briefly 

Ratingk was associated with both the newly founded universities of 
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Cologne and of Erfurt from their very inception, and although he seems 
to have resided chiefly at Cologne, his principal benefactions v ent to 
Erfurt vhere he was Rector from 1393 to 1395, and vhere he took his 
M D In 1412 Ratmgk founded his college, the Collegium Amplonianum, 
at Erfurt, and kept on adding to its endowment until his death in 14^5 

Amplonius Ratmgk was a book-collector m the grand style, who 
not only kept a staff of copyists writing books for him continuously, 
but V ho went travelling about himself in the pursuit of books, we know, 
for instance, that he went to Bruges in Flanders to acquire a collection 
of forty manuscripts from the evecutors of the estate of a prelate, and 
we know that he bought books continually both from Pans and from 
Italy 

From 1410 to 1412, before handing over his hbrat)’’ to his collecre, 
he himself drew up its catalogue, which is still extant, as v ell as the books 
themselves, at Erfurt in the “Aviplontaiia ” It lists 640 manuscripts which 
are arranged in tw^elve classes 

I Grammatica (36 volumes), 2 Poetica (37), 3 Logica (27), 
4 Rhetorica (12), 5 Mathematica (which includes Music, Astrolog)^ 
Magic, and Necromancy 73 volumes) , 6 Phrlosophia Naturalis, includ- 
ing Alchemy (64 volumes), 7 Metaphysics' ( 1 5 volumes), 8 Philosophia 
Moralis (35 volumes including Sallust, Cassiodorus, Vegeuus, Cicero), 
9 Medicine (loi volumes), 10 Civil Law (7), ii Canon Law'^ (16), 
12 Theology (213 volumes) 

This library catalogue is not only remarkable for its extent and for 
Its systematic arrangement, it even comprises the express mention of 
titles w^anted “quae vohnmna Dei adiutoi lo pi ocui abiintur ” Amplonius 
also drew up the statutes and regulations for the use of his library Onl) 
post-graduate members of the Collegium Amplonianum had a right to be 
admitted, graduate members of other colleges had to apply to the Dean 
for admission Loans w^ere permitted, but carefully regulated, and the 
library was to be open from eight to one o’clock Readers w ere admon- 
ished to be “fideles in libiis ” 

The Bibliotheca Amploniana with its manuscript treasures still exists, 
and It numbers now 978 manuscripts having both suffered losses of its 
ancient stock and gained accessions in the course of the centuries It is 
a \vonderful monument to a great man \vho \vas certainly one of the 
founders of scientific university studies in Germany, and a glory of the 
medical faculty of which he w as a member 
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BOOK REVIEW 


Klebs, Arnold C Incunabula 'icientifica et 
vicdwa, short title list from Osins (rol 
n ) Reprinted 

Bruges, The Snint Catlierinn Press, 1938 
[iv], 359 p Issued as no 1 of the Histor\ 
of Medicine series under the auspices of 
The Neu York AcadeniN of iMedicine 
85 00 

As stated m the introduction this r\ork is 
offered primarih as a sur\e\, “in the brief- 
est possible terms”, of the incunabula still 
extant on scientific and medical subjects 
As such, it is a model of conciseness, accu- 
raci, and arrangement for future bibliog- 
raphers As a pioneer in the field of subject 
bibliograplit for 15th centurj books. Dr 
Ivlebs had man^ things to determine, such as 
arrangement, inclusion of contents, and 
abo\e all uhat to lea^e out so that his main 
purpose uovild stand out clearlj The ar- 
rangement IS b^ author, or, if anonsanous, 
b\ a keiuord Serial numbers are given onh 
to the titles, of ■which there are some over 
1,000 Editions are arranged under the titles, 
each given the title number followed bv a 
decimal point and number, as 115 1, 115 2 
for editions one and two of title 115, there 
are some 3,000 editions in all If an edition 
contains more than the main title would ini- 
plv, the contents are fullv listed following 
the entrv , an added entrv , in its proper 
alphabetical place, is made for each item, as 
listed, of the contents The contents and 
added entries are in a smaller tvpe and are 
readih distinguished from the main entries 
The w ork is preceded bv a good sev en-page 
list of bibliographical references arranged 
according to the abbreviation used for each 
of them Pifteenth centurv authors arc noted, 
genernllv speaking, for the varietv of forms 
under which their name has appeared in 
bibliographies Dr Klebs has w iselv kept the 


variant forms of such names from encum- 
bering the mam list bv adding at the end of 
the book a seventeen-page list of “Cross 
References”, referring from variant forms 
of an author s name to the one which he has 
chosen to use Dr Klebs has quite uniformlv 
used the vernacular form of the name while 
some would prefer to use the Latm form, 
especiallv when the author’s writings were 
entirelv, or largelv in Latin 

The subjects include science and medicine 
in the broadest sense Some 800 editions are 
miscellaneous works, of which nearlv one- 
half are prognostications and “practica , 
medicine, the largest class, has 850 editions, 
natural philosophv (botanv, zoologv, etc) 
400 editions technologv, with arithmetical, 
alchemical, agricultural, architectural, and 
music il tendencies, some 300 editions, as- 
tronomv, and of course astrologv, some 200 , 
and matliematics, including geometrv, pbvs- 
ics, etc , about 100 editions A good manv 
would have liked to have seen the work ar- 
ringed bv subject, others would have liked 
to have had Dr Klebs include the valuable 
information which his knowledge and re- 
search must have bad at hand, either, or 
both, of those arrangements would have 
detracted from Dr Klebs’ objective a sur- 
vev “in the briefest possible terms” It is 
hoped that Dr Klebs’ information will be- 
come av ailable, possiblv in a new and en- 
1 irged edition bv subject 

Incunabula has probablv received more 
attention from bibliographers than anv other 
group or class of books, generallv from the 
tv pographical approach with bibliographical 
descriptions Verv seldom has it been at- 
tempted from the subject side, especiallv to 
include the whole output of a particular 
subject It IS good to see one of Dr Klebs’ 
abilitv contributing so much to subject 
bibliograpbv through his researches Onlv 
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one who has worked considenbh with this 
material can appreciate the immense amount 
of labor, research, and learning that has gone 
into this book, and tbe care that has been 
taken Klebs SOS 15 Prognostications, 149i, 
and SOS Oil Prognostications Practica (Ger- 
man) 1494-, both imperfect, are apparenth 
copies of the same edition and should be 
entered under Michael de "Wratislavia, as 
the Huntington Librar\ copi , also imperfect, 
fortunateh has the leaf with title m which 
the authors name appears Under Beroaldo, 
Filippo Dcclamatio jihilotophi, medict, ora- 
torio, Ham 2961a ma\ also be added as a 
16tb centur% imprint 


V few items in the Huntington Lib^-, 
maa be suggested as additions to tlic wo \ 
as follows Calendarium, 14S6-15M A eai« 
Zemnger, 26 Tula 14S6, a broadside 
crideo Anno Chrioti domini [g, j, 

Kesler, 14S9], Kakndar, nut aotrohuuch- 
bemerkiinocn, Viigsburg Balubirer, USl j 
aariant of Klebs 5691, Sententiae nhcnora 
er ocripti Thomac ct Alberti ouper Phin ^ 
AriAoteho [Leipzig, Kachelofen, about Ills. 
1500] , Urso, De oonimorum crpontion 
[Pans, Genng, about 14S3] Versor, Tolnn 
nes, Qiicotioneo oupcr nictaphuoicam 4rit 
toteho cum textn [Cologne Quentell, about 
1493] 
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Leipzig, Meusser, 1937, 181 p 
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Mmiifoid, L The culture of cities 
N T , Haicouit, [1938], 586 p 
Miers, J A 1 uberculosu, among chihkn 
and young adults 2 ed 
Spnngfield, 111, Thomas, 1938, 101 p 
Neil ToiK (state) Department of iiicnlil 
higiene A survey of methods of care, 
treatment and training of the feeble 
minded 

[Utica, State Hospitals Press, 1937], 
164 p 

Nci\ T 01 Iv Committee on the Stiidi of Ilospi 
tal Intel nships nnd Residencies Intern 
ships and lesidencics in Eero York Citii, 
1934-19S7 

N T , Commonn enltli Fund, 1938, 191 p 
Neil Tork Conference on Hospital Vccount 
ing Procedure for hospital costs 
N Y , United Hospital Fund of N 1 , 
[1937], 30 p 

Nocht, B A E I\Iniei, M Malaria a 
handbook of treatment, parasitologii vj 
prevention 

London, Bale, 1937, 196 p 
Noinian, A G The biochemistri/ of cellulose, 
the poli/iaontdes, liqmn ijc 
0\foid, Claiendon Pi ess, 1037, 232 p 
Oloff, H r L &, Podesta, H Bie Funktions 
piufunq des Augos 
Beilin, Spnngei, 1037, 199 p 
P ickard, F R Some account of the Penn 
syliania hospital 
Phil, Engle Piess, 1038, 131 p 
Paiker, R C Methods of tissue culture 
N T , Hoebei, 1938, 292 p 
Paici, A E The storq of the gro ath of 
nursing 

I ondon, Fabei, [1038], 126 p 
Peterson, R A manual for a demonstration 
louiso in obstetrics Re\ ed 
Vnn 'Vrbor, Eduards, 1037, 166 p 
Pichon, E ik Boicl-Maisonni, S Lc bbqaie 
nient, sa nature et son traitement 
Pans, Masson, 1937, 98 p 
Picttic, M Biochimw des protehnes 
Pins, BailhJne, 1937, 375 p 
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Bologm, Cappelli, 1937, 352 p 
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Pans, Alcan, 1937, 321 p 
Ranndier, A F F J &. Causse, R Traitma- 
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Paria, Masson, 1937, 150 p 
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[London], Heinemann, 1938, 568 p 
Reed, L S Health insurance, the next step 
in social security 
X "i , Harper, 1937, 281 p 
Renard, G &• Mekdjian, A P in migraine 
ophtalmique 

Pans, Masson, 1937, 146 p 
Rheumatic (The) diseases, a course of lec- 
tures arranged ba the medical staff of 
the St John Clinic and Institute of 
Phasical Jledicine 
London, Arnold, [1938], 270 p 
Rouaiere, H &. Valette, G Physiologie du 
systime lymphatique 
Pans, Masson, 1937, 159 p 
Russell, J I The occupational treatment of 
mental illness 

London, Baillibre, 1938, 231 p 
R\an M C Hental health through educa- 
tion 

X 1 , Commonwealth Fund, 1938 315 p 
Sa\a, George pseud The healing hnife, a 
surgeon’s destiny 
London, Faber, [1938], 309 p 
Schmidt, C L A &. Allen, F AV Funda- 
mentals of biochemistry 
X Y, McGraw-Hill, 1938, 388 p 
Scott, C M Doctors, disease, and health 
London, Jlethuen, [1938], 283 p 
Sharpe, E F Dream analysis, a practical 
handbook for psycho-analysts 
London, M oolf, 1937, 211 p 
Simonnet, F E H L’hormone folliculaire en 
physiologie normals et pathologique 
Pans, Masson, 1937, 531 p 
I Sindoni, A M Diabetes, a modern manual 
R "i , Mliittlesea House, [1937], 240 p 
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the gods 
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Spallicci, V La medictna in Litcano 
Milano, Scalcerle, 1937, 108 p 
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Pans, Charles-La\ auzelJe, 1937, 488 p 
Tanzer, G KliniL iind Technik der Voll- 
prothese 

Dresden, Puschel, [1937], 280 p 
Text-book- (A) of X-ray diagnosis by Brit- 
ish authors 

London, Lewis, 1938, aols 1-2 
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Abel, Johx Jacob Johns Hopkins Univer- 
siti, Baltimore, Ma^^land, born in Cle\ eland, 
Ohio, Mai 19, 1S57, died in Baltimore, Mari- 
land, Mai 26, 1938 graduated m medieme 
from the Uniiersiti of Strassbiirg in ISSS, 
receii ed the degree of Doctor of Science 
from the Uniiersiti of Jliclmran in 1912, 
the Uniiersiti of Pittsburgh in 1915, Har- 
vard Uniiersiti in 1923, and Yale Uniiersiti 
in 1927, the degree of Doctor of Lans from 
the Uniiersiti of Cambridge, England in 
1920, elected an honoran Fellon of the 
Academi Noi ember 18, 1926 

Dr Abel iias professor emeritus of phar- 
macologi at the Johns Hopkins Uniiersiti, 
hai mg loined that institution in 1893 Prior 
to this, he lias lecturer and professor of 
materia medica and therapeutics at the 
Uniiersiti of Jlichigan 

He lias a member of the Association of 
American Phisicians, the American Phisio- 
logical Societi, Societi for Pliarniacologi 
and Experimental Therapeutics, American 
Chemical Societi, Honoran Member of the 
Philadelphia College of Pharmaci, and Fel- 
loii of the 'American Association for the 
Adi ancement of Science and its President 
m 1931 

Dr Abel receiied the first aiiard of the 
Lectureship of the Kober Foundation of the 
American Vssociation of Phi sicians in 1925, 
the "Willard Gibbs Medal of the Chicago 
Section of the American Chemical Societi 
in 1926, and the gold medal from the Societi 
of \potliecaries, London, m 1928 

He lias Editor of the Journal of Pharnia- 
cologi and Experimental Therapeutics and 
contributed numerous works of research on 
animal tissues and fluids, and on the phisio- 
logical and therapeutic action of i arious 
substances 


BcRLixcHiir, Robert S60 Park Viej, 
Nen "iork Citi , born in Xeii lork Cih 
Februari 29, 1888, died in Xen "iork-Ci'i 
Mai 28, 1938, graduated in medicine fro-! 
the College of Phisicians and Surgeon.,! 
Columbia Uniiersiti, in 1914, elected "a 
Member of the Academi Xoi ember S, I 031 
Dr Burlingham u as a member of the \nier 
lean Medical \ssociation and the State anl 
Coiinti !Medical Societies 

Crigler, Leu is Webb 653 Park Vienue 
Xeii York Citi , horn in Craii ford. Mi 
sippi, June 26, 1876, died m Neu Iork Citv, 
April SO, 1938, graduated m medicine fam 
tlie Vanderbilt Uniiersiti School of Medi 
cine, Xashiille, in 1899, elected a Felton of 
the Academi Februari 3, 1910 

Dr Crigler 11 as surgical director of the 
M inhattan Ei e. Ear and Throat Hospital, 
ophthnlmological surgeon to the Isen Ro- 
chelle Hospital and consulting ophthalmo 
logical surgeon to the Ehzabetli A Hortoa 
Memorial Hospital at Middletoini and the 
L'nited Hospital at Port Chester 

He 11 as a Felloii of the American "Medicil 
kssociation and a member of the American 
Vcademi of Ophthalmologi and Otohrim 
gologi and the State and Coimti Medicil 
Societies 

Hixsex, Ejx in 2 East 54 Street, New Iork 
Citi , born August 21, 1870, died in Nen 
A'ork Citi, Mai 13, 1938, graduated in niedi 
cine from the LTnnersiti of Man land in 
1904, elected a Fellou of the Acidemi 
Februari 5, 1914 

Dr Hansen 11 ns a Fellow of the Amencin 
Medical Association and a member of the 
State and Counti Medical Societies 

Habiei, Thoiias M illihi 59 Mam Street, 
Orange, JS'eu Jersei , bom in Neu Iork 
Citi, September 10, 1853, died in Orange, 
Neu Jersei, April 8 , 1938, rccened the 
degree of Bachelor of Vrts from Princeton 
College in 1875 and graduated in medicine 
from the College of Phisicians and Surgeons 
in 1878, elected a Felloii April 1, 1897 

Dr Hanei uas consulting surgeon to tiie 
Neu Jersei Orthopedic and the Orange 
Memorial Hospitals 
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He vas a Fellov of the American College 
of Surgeons, the American Medical Asso- 
ciation, the American Climatological Societa, 
tlie New Jerse\ Surgical Societ\ and the 
Count\ and State Jledical Societies of New 
Jersei 

Horn, John 10-1 East 40 Street, New Vorlc 
CiU , born in New York Cit\, September 7, 
1856, died m Montere\, Massachuetts, June 
11, 1938, graduated in medicine from New 
Tork Lnnersita Medical College m 1885, 
elected a Fellow of the Academa IMaa 2, 
1901 

Dr Horn was consulting surgeon of 
otologa and rhmologa to tlie Leno\ Hill 
Hospital 

He w as a diplomate of the American 
Board of Otolarangologa, a Fellow of the 
American College of Surgeons, and a mem- 
ber of the American Lan ngological, Rbino- 
logical and Otological Societa, the American 
Jledical Association and the Counta and 
State Medical Societies 

iManiioTT, John- Milton- 27 M ashincton 
Square, New York Cita born in M’aterlnira, 
Connecticut, Julv 14, 1862 died, Jula 1, 1938, 
graduated in medicine from tlie College of 
Phasicians an^l Surgeons in 1884 elected a 
Felloaa of tbe \cadema Marcli 1, 1894 

Dr 'Mibbott aaas a member of the State 
and Counta Medical Societies, the American 
Medical Vssociation, the Neaa York Obstet- 
rical Societa, the Societa of Alumni of St 
Luke’s Hospital and Consulting Phasician 
to the Northern Dispensara 


Peterson, Freiierick, 555 Park Vaenue, New 
"i ork Cita , born m Feribault, Minnesota, 
March 1, 1859, died m New York Cita, Jula 
9, 1938, graduated in medicine from the Uni- 
aersita of Buffalo Jledical School in 1880, 
elected a Felloaa of the Vcadema Januara 
J, 1888 

Dr Peterson w as a member of the State 
and Counta Medical Societies, the American 
"Medical Association, the A.merican Psachi- 
atric Societa, tlie American Neurological 
Societa, the New York Neurological Societa, 
and tbe Neaa "iork Psachiitric Societa He 
aaas also Consulting Alienist to Belleaue, 
Central Islip and Manhattan State Hospitals, 
and Consulting Neurolocist to tbe Neuro- 
logical Institute and Craig Colona Hospital 

STEoaraN, Thonias Lnthrop 1060 Amster- 
dam Aaeniie, Neaa York Cita, born in Cin- 
cinnati, Obio, October 11, 1853 died in Neaa 
York Cita, Maa 26, 1938, receiaed from 
Trmita College the degrees of Bachelor of 
Arts in 1874 and Master of Arts m 1896, 
graduated in medicine from the College of 
Phasicians and Surgeons in 1877, elected a 
Fellow of the Academa Maa 6, 1880 

Dr Stedman w as surgeon to St Luke’s 
Hospital from 1876 until 1879 and surgeon 
to the Neaa lork Orthopedic Hospital and 
Dispensara from 1881 until 1886 He was a 
Felloaa of the American Medical Association 
and a member of tbe Counta and State 
Medical Societies 

Dr Stedman aaas tbe author of a medical 
dictionara and a number of medical hand- 
books He aaas also the editor of mana 
teNtbooks 



The President and Council of the Academy, no less than the Com- 
mittee on Medical Education, have long been concerned with the gradual 
decline of interest in the Stated iVleeangs on the part of the Academy 
membership The program for the coming year is the issue of that 
concern, for it has been designed to provide meetings which no member 
desirous of keeping abreast of medical affairs can \vell afford to miss 

Even a cursory exammation of this program will reveal the care 
exercised by the Program Committee m the selection of subjects of 
current interest and speakers qualified to present authoritatively the 
various aspects of these topics A notable innovation for the coming 
year is the provision for consideration of controversial issues by invited 
commentators In certain instances, discussion of the papers of the 
evening has been devised to invite conflicting opinions upon measures 
now before the medical profession 

The Committee has fixed as its objective, a program that vnll appeal 
to the Academy membership The lack of interest recently manifested 
by the membership may be regarded as an indictment of this Commit- 
tee, but the Committee feels that a lack of response by the Academy 
members to the evenmg programs for the Stated Meetmgs of 1938-39 
vnll definitely be an indictment of the membership 

The complete program for these Stated Meetmgs follows This 
notice refers only to the first Stated Meeting of each month The pro- 
gram for the second Stated Meeting each month is arranged by the 
Harvey Society 


PROGRAMS 


October 6, 1938 

Evahiation of sulfamlavnde theiapy 

1 Fundamental problems of chemistr\ and pharmacolog\ — mechanism of the action, 
E K Marshall, Jr, Baltimore 
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2 Clinic'll aspects, Reuben Ottenberg 
Discussion Emanuel Applebaum (IMeningitis) 

Homer F SiMft (Rheumatic feier) 

Willnm E Studdiford (Gonorrheal condition postpartum infection) 
Francis G Blake (Erasipelas) 


December i, 1938 
Sen mi therapy in pneimwma 

1 Present status of serum therapa, Russell L Cecil 

2 Results aaith rabbit serum, Cohn M MacLeod 

3 Program for meeting tbe pneumonia situation, M beelan D Siitliff 
Discussion Eduard Tolstoi 

Jesse G M Bulloua 
Ralph S IMuckenfuss 


January 5, 1939 — annual meeting 
Chrome gastritis 

1 Recent adaances in diagnosis b\ gastroscopa, Rudolf 'adiindler 

2 Clinical aspects, Burrill B Crohn 


Februar}’’ 2, 1939 

Vitamins with special lefeience to theiapy 

1 ^ itamin A, Arthur M "Budkin, Neaa Haaen 

2 Vitamin B, Norman Jollifte 

3 Vitamin C, Gilbert Dalldorf, ^ alhalla 
Discussion Arthur J Patek, Jr 

Soma V'eiss, Boston 
Philip Finklt 


March 2, 1939 
Symposium on aitbutis 

1 Gout, Philip S Hencli, Rocliester, Minnesota 

2 The nature of hapertrophic arthritis (degeneratia e loint di--ease) 
Walter Bauer, Boston 

3 Eaaluation of neaaer methods of therapa, R ilph Boots 
Discussion Philip D IVilson 

Edaa ard F Hartung 
Albert B F erguson 


May 4, 1939 

Recent advances in the tieatment of peiipheiaJ vascuhv disease 

1 Clmieal manifestations, Iraing S Wright 

2 Medical treatment, Edgar ^ Vilen, Rochester Minnesoti 

3 Surgical treatment, Reginald H Smithaa ick, Boston 
Discussion Beverla Cheai Smith 

James C V lute, Boston 
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2 The ELE^E^'TH Axxual Graduate Fortnight 
“Diseases of Blood and Blood-Forvimg Organs'’ 

OCTOBER 24 TO KO^ EMBER 4, 1 938 

The attention of the Academy members is invited to the admirable 
program \\hich has been arranged for the coming Graduate Fortnight 
by the Committee on Medical Education 

The subject has definite interest for the physician and the surgeon 
and also includes phases m hich ill interest specialists in each of these 
major fields 

The Fortnight Committee merits the appreciation of the member- 
ship for the judgment manifested in the selection of speakers and topics, 
and for the excellent composition and integration of the program for 
the evening meetings 

The Director of Clinics and the Hospital Committee, composed of 
representanves of eighteen hospitals in the Metropolitan area, ha\e 
arranged for afternoon clinics, thereby providing for clinical demon- 
strations of every phase of the general subject 

The response already received by the Director of Exhibits gues 
promise of an exhibit which will equal the really remarkable one assem- 
bled last year 

The Committee is receiving so many requests for programs from 
all parts of the United States that it is apparent that the Fortnight has 
become an event of interest to the medical profession of the entire 
country The Academy quite naturally welcomes the widespread inter- 
est in this undertaking, the purpose of Mhich is essentially the dis- 
semination of knowledge of advances in medical practice The Officers 
of the Academy, howe\ er, particularly desire in this significant project 
the interest and sympathy of its membership 

PROGRAM OF EVEXl SG S E S S I O X S 
October 24, 1938 

Macrocytic anevnas 

1 General aspects: of the etiologa, diagnosis and treatment, George R Minot 

2 Macroc\ tic anemia of sprue and allied conditions, C P Rhoads 

3 Neural manifestations and their treatment, Maurice B Strauss 

4 Differential diagnosis and some observations concerning treatment, C\rus C Sturgis 
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October 25, 1938 
Avevnas due to n on deficiency 

1 Etiolog\ of iron deficiency, CHrk V\ Heith 

2 Iron deficiency anemn in infancy, Louis K Diamond 

3 Iron deficiency anemia in pregnancy, Maurice B Strauss 

4 Concluding rein irks on iron deficiency anemias, George R Minot 

October 26, 1938 

Refiactoiy gioup of anemias and the giamilocytopenias 

1 Vplastic and lieinohtic anemias, C P Rhoads 

2 The neutropenic diseases Roy R Kracke 

October 27, 1938 

Blood formation and destuiction—bematohistology 

1 On the origin and dey elopmental potentialities of blood cells, M illiam Bloom 

2 Ihe reticulo-endothelial system, Harrison S Martland 

October 28, 1938 
Diagnostic pi ocedui es 

1 Diagnostic significance of changes in erythrocytes, Russell L Hiden 

2 Diagnostic significance of changes in leucocytes, M M M introbe 

October 31, 1938 

The leukemias and leukemoid states 

1 Infectious niononucleosis, John R Paul 

J2 A clinical and pathological discussion of the common ind iiniisu il types of leukemia, 
Claude E Forkner 

November i, 1938 

Malignant diseases of the lymph nodes and bone mai i ow 

1 Certain practical aspects of Hodgkin’s disease and allied disorders, Henrv 
Jackson, Jr 

2 The general pathology of lymphosarcoma, James Eyying 

November 2, 1938 
The polycytheniias 

1 Polycythemia, Paul Rernikoff 

2 Diseases of the blood in inf incy and childhood. Him ns B Cooley 

November 3, 1938 
The hemoiihagic diseases 

1 HieMesley JI Carpenter Lecture Hemophili i, M illi ini H Hoyyell 

2 Classification ind treatment of purpura, Xathan Rosenthal 

November 4, 1938 
Diseases of the spleen and thei apy 

1 The medical-surgical splenopathies 
a Introduction, Allen O M hippie 

b Hemolytic jaundice, M illiani P Thompson 
c Congestiye splenomegaly, Louis M Rousselot 
d Ihrombocytopemc purpura, Robert H E Elliott 

2 Irradiation therapy in the blood diseases, Lloyd F Crayer 

3 Concluding remarks, Charles F Tenney 
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EXPERIMENTAL HYPERTENSION INDUCED 
BY RENAL ISCHEMIA 

Hmvey Lectme, May 19, 1938 
Harry Goldblatt* 

Professor of ENpenmentnl Patholog) Western Re‘;er\c Lni\ersit> 


RsaSHSHSBSHSHgLXHOuGH the direct method for the determmation of blood 
3 pressure m animals dates back to Stephen Hales, ^ in 1733, 
^ and although the eMStence of a state of increased vascular 
S tension in man was surmised on the basis of mdirect 
clasHsasHSHsaStB methods, especially palpation of the pulse,^ pulse trac- 
ings® ® and other bloodless indirect methods,® ® yet ir was not until the 
development by Riva-RoccF of the method of taking blood pressure 
(actually bursting tension) by the pneumatic cuff and mercury manom- 
eter that the evistence and significance of human hypertension ere fully 
recognized and the serious study of its cause was undertaken 

AVhether or not disease of the kidneys plays a primary part m the 
pathogenesis of increased arterial tension has been the subject of specu- 
lation and controversy for a long time More than 100 years ago, before 
blood pressure had been determined in man, Richard Bright^® observed 
the frequent coeMstence of renal disease of various kinds and hypertrophy 


•These studies wtrt supported bj the Beaumont Richman Kohn Fund and by special grants in aid 
from the Josiah ^Iac^ Jr Foundation American Medical Association Mr Nathan Daub^ and Mr 
Mc\ Wmtner and associates of Cle^ eland 
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of the heart for which he found no obvious cause in the heart or larcrc 
blood vessels He attributed the cardiac hypertrophy to an effect pro- 
duced on die heart (increased action) or blood vessels (increased periphe- 
ral resistance) by an altered state of the blood v Inch, he felt com meed 
was caused by the renal disease, although he admitted the possibility- that 
the renal disease might be the result of the altered state of the blood 
Thus, although Bright knew nothmg about hypertension, v e nov rea- 
lize that he v’^as the first to consider the possible renal origin of this 
condition He tried to perfuse nodular kidneys and mentioned tlie 
resistance vdiich the nodules offered to injection Toynbee^" found that 
this difficulty was due to thickening of v^all and narrovung of lumen of 
the smaller intrarenal arteries This has since been fully confirmed by 
direct^^ and indirect^" methods Johnson"® showed that in such cases 
similar thickening in the small arteries wus present in other organs, y et 
he offered the theory that the primary disease was vuthm the kidney^ 
and that cardiac hypertrophy'- and mcreased arterial tension were due to 
generalized constriction of the peripheral branches of the arterial sy'stem 
For the vasoconstriction he had a far-fetched teleological explanation 
to the effect that the vascular disease would mterfere Midi the passage of 
accumulated noxious substances from the blood mto the tissues Traubc" 
M'as the first to express the definite view of a primary causative relation- 
ship beru'een renal disease and mcreased arterial tension This v'as based 
on the mechanical theory of the resistance which the disease in the 
kidneys offers to the loss of water from the blood and also to the amount 
of blood leaving the aorta, with consequent hydremia and increased 
arterial tension This viev' has not been substantiated by subsequent 
authors except those who have used his theory as a basis for a teleological 
explanation of hypertension It xvas principally'- as a result of the ana- 
tomical studies of Gull and Sutton,-^ vho demonstrated the rather 
widespread distribution of organic disease of the smallest branches of 
arteries and the capillaries, which they called arteriocapillary fibrosis, 
that these generalized organic changes were seriously considered as the 
primary cause of increased peripheral resistance, with consequent hyper- 
tension and cardiac hypertrophy The clear differentiation of chronic 
glomerulonephrios and renal arteriolar sclerosis"-"^ finally led to the 
recognmon of Franlc’s"^ essential hypertension The hypertension asso- 
ciated with chrome glomerulonephritis was qmte generally regarded 
as renal m origin so that the problem became limited to the pathogenesis 
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of essential hypertension To the followers®^ of Gull and Sutton, the 
cause of the hypertension appeared to have been explained, bur there 
remained the problem of the cause of the primary vascular disease The 
pendulum svning when it was realized that the orgamc disease of the 
arterioles, even in the most severe cases, was not sufficiently widespread 
to account for the increased peripheral resistance that is required to cause 
persistent hypertension Huchard-^ and Allbutt-® projected the idea 
that the hypertension, due to generalized vasoconstriction, is the primary 
manifestation and the organic vascular disease a consequence of this 
condition Mueller^® went so far as to assert that prolonged vasocon- 
striction m a localized zone, such as the splanchnic, could be the cause 
of essential hypertension The problem then became one of findmg the 
cause of such generalized or localized vasoconstriction, with the kidney 
not seriously considered as the primary source of this effect Both groups 
considered the vascular disease of the kidney simply a part of the general- 
ized disease process and did not assign to it a primary part in the origm 
of this type of hypertension 

It IS now generally accepted that hypertension may be of renal origin 
but this IS usually assigned to the hypertension that accompanies obstruc- 
tive disease of the urinary passages, chrome glomerulonephrms, poly- 
cystic kidney, renal panarteritis and severe renal amyloidosis Yet there 
are those, like Kylin,®^ who go so far as to deny the renal origin of 
hypertension under all conditions and \vho regard the various types of 
renal disease accompanying hypertension as secondary or merely com- 
cidental Fishberg®® has defined essential hypertension as persistently 
elevated blood pressure without known cause which, on neither chmeal 
nor anatomical grounds, can be considered due to inflammatory or 
obstructive renal disease Although Fishberg includes various types of 
hypertension in this category, yet by far the commonest is the type 
associated with so-called diffuse vascular disease Most of the recent 
writers®® on the subject have assigned this term to this condition and 
agree with Fishberg that it is not of renal origin The usual arguments 
against the renal origin of essential hypertension have been (a) the 
frequent discovery of elevated blood pressure before there are any recog- 
nizable signs of impairment of renal function, (b) the fact that m a 
large percentage of these cases renal msufficiency never does become 
manifest, and (c) the failure to find any anatomical signs of renal dis- 
ease in some of these cases Fishberg,®® Bell and Clawson,®'* and Moritz 
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and Oldt^^ have found that at autopsy there is organic arteriolar disease 
in the kidneys of most individuals Avho hai-^e had essential hypertension 
without signs of renal funcnonal damage during hfe Yet only Montz 
and Oldt,^^ the most recent investigators of this phase, have drav n the 
conclusion from their results that the vascular disease of the kidney must 
be seriously considered as playing a primar)’- part m the pathogenesis of 
essential h}^ertension In the reports of cases of essential hj'pertension 
m which no intrarenal arteriolar disease was found,®" die possibilit}»- was 
not usually excluded that severe sclerosis in some portion of the mam 
renal arteries might have been the cause of renal ischemia During the past 
year, in a few cases of hypertension without renal arteriosclerosis, sei ere 
sclerosis and narrowing of the orifice or lumen of the mam renal arteries 
or the lumen of the larger extrarenal branches, obviously sufiicient to 
cause renal ischemia, have been obsen''ed Formerly lesions of this kmd 
have probably been overlooked and the cases classified as essential hyper- 
tension widiout renal vascular disease 

Experimental evidence or proof for the view that the kidney may 
play a primary part in the development of hypertension has been souglit 
in a variety of ways that appear in the following summary 

A SUMM VRY OF OTHER EXPERIMENTS DESIGNED TO DEIERMINI 
IHE POSSIBLE RENVL ORIGIN OF HYPERIENSION 

Bilateral nephrectomy 

MosIeHS (1912) Used rabbits Insignificant elention of blood pressure 
Backmann^i (1916) Used cats No eleiation of blood pressure 
CaslHS (1920) Used dogs No elevation of blood pressure 
Hnrh\ich4G47 (1930) Used dogs No elc^atlon of blood pressure 
Plarnson, Blalock and Masoni39 (1929, I93C) Used dogs No delation of blood pres- 
sure in 16 out of 18 dogs 


Reduction of the amount of functioning renal titsuo 

Grawitz and Isrnd43 (1879) Used rabbits Slight hi'pertropbv of heart, interpreted 
bi the authors as due to hypertension 

Passler and HeinekeSO (1905) Used dogs Slight deration of blood pressure 
Bicknnnn44 (191C) Used cats Slight deration of blood pressure 
Allen and collaboratorsSi (1925) Used dogs Slight teinporarr' deration of blood 
pressure 

Markcsa b (1925, 1928) Used dogs Slight deration of blood pressure 
AndersonS4 (1926) Used rabbits No deration of blood pressure 
Hartuidi4C,47 (1929, 1930) Used dogs No elevation of blood pressure 
Friedmann and Wachsrauths® (1930) Used dogs No deration of blood pressure 
Chanutm and FernsSC (1932) Used rats Great elevation of blood pressure 
Wood and EtliridgeSO (1933) Used rats Hj’pertension 
Rrland and Docks" (1935) Used rats Great deration of blood pressure 


£a pel nnental Hypei tension Induced by Renal Ischemia 527 


BeducUon of amount of renal substance by coagulation necrosis due to ligation of branches 
of renal arteries 

J^ne^\ 'i\ 59 (1908j 1913), assisted b} Carrelss (1909) "L^sed dogs Slight ele\ation 
of blood pressure 

Mark 52 b (1928) Lsed dogs No elevation of blood pressure 

Hartu icb'JG 47 (1929, 1930) Moderate elention of blood pressure Not persistent 
Friedmann and WaclismutlioS (1930) Moderate eleaation of blood pressure Not 
persistent 


Reduction of amount of renal substance by partial renal excision and unilateral nephrec- 
tomy combined xutli coagulation necrosis of part of the remaining kidney by liga- 
tion of branches of renal artery 

CasliGO (1924) Used dogs Slight to moderate temporari eleiation of blood pressure 
HantschmannGO (1931) Used dogs Slight elevation Not persistent 
Mark and GiesendorferGi (1930) Used dogs Moderate teinporari eleiation of Wood 
pressure 

Ferris and HanesG2 (1931) Used dogs Slight temporari elevation of blood pressure 

Destruction of renal substance by irradiation of kidneys uith roentgen rays 

Hartman, Bolhger and Douhov (1926) Used dogs AIo '’erate elei ation of blood pressure 
PageSD (1935) Used dogs IModerate elevation of blood pressure 

Renal infarction due to multiple emboli 

SenatorOS (1911) Used cats Injected liquid paraffin into renal arteries No rise of 
blood pressure 

Cashso (1924) Used dogs Iniected msoluble Berlin blue No delation of blood pressure 
Apfelbach and JensenCO (1931) Used dogs Injected particles of charcoal into renal 
arteries No elei ation of blood pressure 

Occlusion of one main renal artery 

Hartvich4B47 (1929, 1930) Used dogs Slight temporari elevation of blood pressure 
Friedmann and Wachsmuthjj (1930) Used dogs Slight temporari elei ation of blood 
pressure 

Occlusion of both main renal arteries 

KatzenstemCT (1905) Used rabbits and dogs No rise of blood pressure 
Cash45 (1926) Used dogs Sloderate to severe elevation of blood pressure 

Occlusion (permanent or intermittent) of renal arteries, •oeins and ureters 

Casli45 (1926) Permanent occlusion Used dogs No ele\ ation of blood pressure 
LoescliGS (1933) Intermittent brief occlusion, eieri tuo or three da\s Lsed dogs 
Moderate persistent elei ation of blood pressure 


Partial constriction of renal arteries (acute experiments) 

KatzensteinG" (1905) Used dogs Verj slight elevation of blood pressure 
Bridgman, E W and Hirose, K "4 (1918) Used dogs No ele\ ation of blood pressure 
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Paisive hyperemia (constriction of renal vein) of one kidney 

PedersenGi (1927) ind Bell and Pedersen"0 (1930) Used dogs Aloderate teraporan 
ele^atlon of blood pressure 

MenendezTi (1933) Used dogs Slight temporar\ ele\ ation of blood pressure m some 

none m others 


Compression of kidneys by oncometer 

Al^^ens72 (1909) Used cats Acute experiments Slight delation of blood pressure 
Permanent obstruction of ureters 

Hartii ich46 47 (1929, 1930) Used dogs Moderate delation of blood pressure 
Harrison, Mason, Resnik and Ramei'S (1936) Used dogs Moderate delation of 
blood pressure 

Temporary obstruction of one ureter foUoioed by release of obstruction and excision of 
other kidney 

Rautenberg75 (1910) Used rabbits Moderate eleiation of blood pressure 


Effect of nephrotoxic substances 

DomingueziO (1928) Used rabbits Injected uranium salts No delation of blood 
pressure except in one animal that dei eloped seiere arterial and arteriolar sclerosis, 
especially in the kidnevs 

Arnott and Kellar77,78 (1935, 1936) Used rabbits Injected sodium oxalate Moderate 
temporary eleiation of blood pressure 

Scarfif and McGeorgeiO (1937) Used rabbits Injected sodium oxalate No eleiation 
of blood pressure 


In some of the earlier investigations menaoned in the summary the 
hypertension that was observed was usually slight and lasted from only 
a few hours to several days Some of the later investigators reported the 
development of hypertension of moderate degree and of short duration 
while others succeeded in producing moderate or severe hypertension 
of longer duration Under practically every’’ headmg contradictory re- 
ports occur Some of these experiments merely proved what is generally 
accepted, even for man, namely, the renal origin of hypertension associ- 
ated VTth obstruction of the urmary’’ passages or great destruction of 
renal parenchyma The contradictory results obtamed by different 
investigators were due partly to the various methods, some indirect, like 
cardiac hypertrophy’’, which were used for determming the existence of 
hypertension, the different types of animal employed and the slight 
changes of blood pressure which were regarded as significant by some 
and not by others For some of the contradictory results'^^’'^®’'^® there is 
no obvit us explanation The results of the experiments performed up to 
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1928 did indicate that various pathological changes m the kidneys could 
in some way play a primary part m initiating a degree of at least tcmpo- 
rar}’- hypertension in animals By none of these methods was the condition 
produced in the kidneys comparable to that of the kidneys in human 
essential hypertension associated with arteriolar disease It would appear 
that those experiments that were designed to prove the renal origin of 
essential hypertension failed for several reasons i They were acute 
experiments and yielded negative or contradictor)’^ results m the hands of 
different invesugators using the same methods 2 In most of the chronic 
experiments, the experimental conditions did not reproduce or even 
simulate the anatomical or functional state of the kidneys in benign 
essential hypertension 3 Hypertension, when produced, did not persist 
Any method for the experimental determination of the possible primary 
part played by renal arteriosclerosis in the origin of essential hypertension 
should involve the production of at least the physiological effect of the 
renal vascular disease It is not actually known, but it is at least probable, 
that the effect is a decrease of the flou of blood to the functioning 
elements of the kidney and a decrease in the intraglomerular capillan’ 
pressure The latter xvould not be correct if the view is valid that there 
IS spasm of the efferent arterioles®” or the capillaries®^ of the glomeruli 
m essential hypertension 

Up to 1928, when the experimental investigations of the author were 
begun, no one had succeeded in producing either generalized arteriolar 
sclerosis or arteriolar sclerosis limited to the kidneys For these investi- 
gations, therefore, the following xaorking hypothesis was adopted If 
organic disease of the kidney be the initiating factor in the pathogenesis 
of benign essential hypertension, then this disease is, in all probabilitv’", 
the arteriolar sclerosis which is so frequently associated vath this condi- 
tion If arteriolar sclerosis limited to the kidne)''s can be the primary factor 
in initiating this type of hypertension, then the necessary conditions for 
the establishment of the renal origm of essential hypertension upon an 
experimental basis should be the production of hypertension in animals 
by any method which avill produce at least the physiological effects of 
such renal a ascular disease Since there is no known avay of producing 
arteriolar sclerosis localized to the kidney, it a^’as thought that the effects 


^of arteriolar disease could probably be produced by constricting the main 
^renal arteries Katzenstein,®’ and Bridgman and Hirose'^ did tr\’ to pro- 
nice hypertension by constricting the mam renal arteries, but the experi- 
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I'lg 1 — Dog-3-35, male, cliow, ^oung Initial eight 124 kg Final weight 
14 0 kg LK = left main renal arten — moderately constricted • = Mean 
blood pressure, mm Hg, direct method, femoral nrtcr^ 


nients were very short and their results contradictoiy Bridgman and 
Hirose observed no elevation and Katzenstem a very slight rise (lo mm 
Hg ) of mean blood pressure For the purpose of the author’s experi- 
ments, a special type of silver clamp u'^as devised®® whereby the mam 
lenal aiteries could be constricted and their lumma reduced to any desired 
caliber It was first demonstrated®® that decrease of the lumen of the 
main renal artery by varying degrees of compression caused an immediate 
corresponding decrease of blood flow through the kidney. Whether the 
decreased blood flow persists after hypertension develops has not yet 
been determined A decrease of mtraglomerular capillary pressure as a 
result of this procedure has been assumed but not proved 

In a series of experiments, by the use of this method, it has been 
found that, m the dog®®®®®^ and monkey,®”’ constriction of the mam 
artery of one kidney results in elevation of blood pressure which persists 
from M eeks to months but usually returns to a lower or to the origina| 
level within one month (Fig r) The adequate constriction of bot| 
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Fig 2 — “Blackie”, short-haired mongrel, female, age about 1 year, m 1928 
Initial vreight 21 4 kg Present weight 21 6 kg RK = moderate constriction 
of right mam renal arterj LK = moderate constriction of left mam renal 
artery RKC = occlusion of right mam renal artery The animal is stiU alive 
• = Systolic blood pressure, mm Hg, van Leersum carotid loop method 



Fig 3 — Dog 3-14, male, bull-dog, yoimg Initial weight 11 kg Present 
weight 118 kg LK = severe constriction of left mam renal arterv 
RN = right nephrectomj • = Mean blood pressure, mm Hg, direct 
method, femoral artery 


mam renal arteries at the same tune, or with an mterval between the 
tlampmgs, results in persistent hypertension (Fig 2) The same persistent 
Wect on blood pressure has been obtamed by first constnctmg the mam 
of one kidney and later removing the other kidney (Fig 3) In 
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some animals with both renal arteries constricted, the elevated blood 
pressure also tends after a while to return to a lower level This is 
probably due to the development of significant accessory curculation to 
the kidney, which is naturally abundant m the dog"^° In such dons 
increasing the constriction of the main renal arteries usually results m 
re-elevation of blood pressure In some dogs, collateral circulauon Ins 
become so well established that one or both mam renal arteries have been 
finally entirely occluded and such animals have survived several years 
with greatly elevated blood pressure without accompanying significant 
impairment of renal function It has been shown that the hypertension 
which has been produced by these methods m dogs and monkeys involves 
elevauon of both diastolic and systolic pressure A similar eflfect in 
the upper part of the body can be obtamed by constrictmg the aorta 
immediately above the origin of both mam renal arteries®’^ Indirect 
confirmation of this is the development of left ventricular hypertrophy 
m the rat after constriction of the aorta immediately above the origin 
of the renal arteries Contriction of femoral or splemc arteries,^® 
of splanchnic arteries, or the aorta immediately below the origin of 
both renal arteries®^ does not elevate blood pressure Most of these 
results have now been fully confirmed and amplified by many inves- 
tigators ®® ®2.07,214 

When the constriction of both mam renal arteries, the mam artery 
of the only kidney, or the aorta above the origin of the renal arteries is 
made moderate, there is no accompanymg disturbance of renal funcnon, 
detectable by the usual studies of urine and blood, including urea and 
creatmme clearance tests ®®’®^ In some of the animals, with the main 
renal arteries constricted, the hypertension has persisted at a very high 
level for more than five years (Fig 2 ) In the animals with the aorta con- 
stricted above the origm of both mam renal aiteries there has been a much 
greater tendency to return to the original level In these, m order to make 
the hypertension persist, it has been found necessary also to constrict the 
aorta beloiv the renal arteries Despite this additional procedure, the 
accessory circulation to the kidney appears to be adequate to interfere 
with persistence of the hypertension at a high level ®^ In those animals 
that have had long standing hypertension, without accompanymg damagty^ ^ 
of renal function, the only significant changes m the vascular system/ 
observed so far have been degenerative changes, mainly intimal, m t\M 
arterioles of the retina®® and thickening of the media of the artenofl/ 
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Fig 4 — Dog 3-90, female, mixture of collie and airdale, 
middle-aged Initial weight 10 9 kg, final weight 12 2 kg 
LRK = ahnost complete constriction of left and right 
main reml arteries D = died G = Mean blood pressure, 
mill Hg, diiect method, femoral arten Q = Blood urea 
nitrogen, mg per 100 cc of plasma 


in Other organs, especially skeletal muscle The changes in the kidnej^s 
affect mainly the tubules The organ may show but little change®® or 
may undergo atrophy, depending upon the severity of the constric- 
tion In such animals hypertrophy of the heart has been reported ®® 
If the constricuon of the renal arteries or of the aorta is made severe 
or complete from the begmning, disturbance of renal funcuon usually 
accompames the elevated blood pressure and the animal may develop 
fatal uremia In some of these animals (Fig 4) there develop ^v^de- 
spread fibrmoid and hyaline degeneration, and necrosis of arterioles, 
^vith petechiae m some organs, similar m all respects to the lesions ob- 
, Vtv'^ed m the acute mahgnant phase of essential hypertension in man 
l^e Plate) 

^ ',The mechanism of development of the bemgn phase of experimental 
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hypertension induced by renal ischemia has now been the subject of 
extensive invesugation In considermg the pathogenesis of this t\-p’ 
of h}'pertension it has been assumed, for the same reasons as for human 
essenual h'^^ertension,^® that the responsible mechanism is increased I 
peripheral resistance Since, m the expermiental ammals, this cannot be ^ 
regarded as due to mitial orgamc change m the peripheral pomon of the 
entire vascular system, the problem narrows down to the cause of the 
functional increase of peripheral resistance which foUov s the consmc- 
tion of the mam renal arteries The teleological explananon-®® of purpose- 
ful mcrease of peripheral resistance in order to elevate the pressure and 
improve the blood flow through the ischemic kidneys is not suscepnble 
to proof There are, therefore, but tv'o known mechanisms v hereby 
the generalized constricnon of arterioles^® and mcreased penpheral re- 
sistance can be produced, namely, either a ner\*ous reflex from the 
ischemic kidneys, which affects the general vasomotor apparatus, or a 
humoral mechanism imoated by the ischermc kidneys due to the forma- 
tion or accumulation m the blood of a substance which, direcdy or 
indirectly, constricts the peripheral vessels The possibiht}' that such a 
substance might act on capillaries®® or by neutrahzmg a natural depressor 
substance must also be mentioned 

That the ischemic kidneys are in some way directly responsible for 
the development of the experimental hypertension has been shown by 


rXPLAKATIOy OF PLATE* 

This Colored Plate Represents a Photomicrograph in color Prepared 
hy the Separation Method 

Fig 1 — Arteriole in submucosa of large intestine Beginnuig subendotlielial deposit of 
hjalin Endotbelium ell presen ed Hematowlin and eosin 

Fig 2 — Arteriole in submucosa of stomacli Obliterative lij aliniration of intmn, endo- 
thelium still recognizable but nuclei reduced in number and p^knotlC Hemato\^lin and 
eosin 

Fig 3 — Arteriole m submucosa of small intestme Lumen completeh obliterated bv 
accumulation of ha aim containmg a few paknotic nuclei Heinatoxahn and eosin 

Fig 4 — ^Arteriole m submucosa of stomach Portion of entire tlnckness of wall necrotic 
Normal thickness of wall and lumen natural size Hematoxvlm and eosm X^-^ 

Fig 5 — Arteriole, cut longitudinally, m submucosa and mucosa of large intestine Partly 
haalmized, parth necrotic, witli extraaasated blood around it A portion of the snn7 
arteriole, in the submucosa, immediately proximal to tlie part included m this figure, aijr/ 
entirely normal Hematoxjlm and eosm 'X.255 Id 


* This colored plate reprinted from fhe Jo irnal of Bxpinmcntal Mi.dicv c \ ol 67 "No 5, 
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the folloAMitg experiments If the mam renal arter^>- of one kidnc\ ^ 
constricted and the ischemic kidney is lemoTed some time later, when 
the blood pressuie is still m ell ele\ ated, the blood pressure falls proniptK 
to the normal level If, instead of nephrectomy, the clamp on the one 
ischemic kidney is released or removed, the blood pressure also returns 
promptly to the original level If the elevated blood pressure is 
produced bv the constricnon of the main lenal arteries of both kidney 
and only one clamp is released, the blood pressure falls sloavly to the 
lov ei or to the original level in about the same ome that it does vhen 
onh* one clamp is applied If, m a hypertensive animal, both clamps 
are released, the blood pressure falls promptly to the original normal 
le^ el If one kidney is transplanted to the neck or mgumal region and 
the other kidney removed, constriction of the arterial blood supplv to 
the transplanted kidney results in the development of elevated blood 
pressure Bilateral nephrectomy is not follov ed by the development 
of persistent hypertension These results constitute evidence tint 
the kidney is responsible foi the effect and that it must be present in 
the body in order for the hypertension to occur 

The experiments that have been directed toward the study of the 
possible pait played by a nervous reflex from the kidnev hate failed 
to establish this as the mechanism responsible for the increased peripheral 
1 esistance In dogs, denervation of the renal pedicle®'* does not pre\ ent 
01 reduce hypertension due to constriction of the main renal arteries 
This differentiates this type of hypertension from that due to intra- 
cisternal injection of kaolin^^’ w Inch can be prevented or reduced to 
normal by renal deneivation In the case of hypertension due to dcncraa- 
tion of the carotid sinus and section of the depressor nerves the results 
of im estigations of the effect of renal denervation have been contra- 
dictora" ’”® Section of splanchnic nerves and excision of the low er four 
rhoracic s^mlpathetlc ganglia,^”® section of the anterior nerve roots from 
the sixth dorsal to the second lumbar inclusive,^®^ excision of the entire 
sympathetic ner\ ous system in thorax and abdomen, including cardiac 
denen ation,^®- and even pithing,'*® have failed to prevent, oi perma- 
nently to reduce hypertension produced by constriction of the mam 
renal arteries Finally, as mentioned above, if one kidney is removed andi\^ 
the other kidney is transplanted to the neck or to the inguinal region, 
and Its mam renal artery is constricted, elevated blood pressure de\ cl- 
ops '*" '*® In such an animal there is no possible direct connection betw ecu 
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kidney and nervous system The results of these studies eliminate a 
nervous reflex from the ischemic kidneys as the responsible mechanism 
for the initiation of the hypertension and leave only a humoral mechamsm 
as the probable explanation of the phenomenon These experiments do 
not eliminate the possibility that in human essential hypertension stimuh 
from the central nervous system may sometimes play a primarj'- part and 
often an accessory part in elevatmg blood pressure above the level de- 
termined by the renal mechanism It is probably the nenmus factor 
which IS influenced by the usual medical treatment of hypertension and 
accounts for any fall of blood pressure which results 

The failure of the various surgical procedures carried out on the 
nervous system to affect experimental hypertension due to constricaon 
of the main renal arteries is probably due to the persistence of the effect 
on the kidney which cannot be materially altered by these procedures as 
long as the clamp remams apphed These experiments do not in any way 
controvert the results that have been obtamed by the same procedures 
m the surgical treatment of hypertension in man They do em- 

phasize, however, the importance of the renal factor as the primary 
cause of this type of experimental hypertension and probably of human 
essential hypertension that is associated with renal arteriolar disease 
Since the renal factor m man is frequently due to narrowmg of the lumen 
of only the arterioles of the kidney, without narrowing of the lumen 
of the large arteries, improvement of the circulation might result from 
the various surgical operations on the nervous system, as a result of 
relaxation of those arterioles in which the organic changes are not fixed 
The lowering of blood pressure reported m about the same percentage 
of cases of hypertension by surgeons usmg various procedures which, 
directly or indirectly, affect the vasomotor nenmus mechanism in the 
abdomen may, therefore, be due mainly to one cause, namely, the im- 
provement of the circulation through the kidneys, and not, as has been 
suggested, directly to the relaxation of the arterioles in a large part 
of the vascular bed of the abdomen, mdependently of any effect on the 
kidneys The latter view has no support m experimental observations 
All of the mvestigations that have been dnected toward the study 
of the pathogenesis of this type of experimental hypertension have yielded 
results that indicate the existence of a humoral mechanism of renal origin 
tliat IS responsible for the vascular constriction and consequent mcreased 
' peripheral resistance which produces the elevation of the blood pressure 
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Removal of both kidneys does not result in elevated blood pressure 
although the animal develops severe azotemia On the contran' 

sudden occlusion of the mam renal artery of both kidney s, v Inch iI<;o 
results in fatal uremia, does produce hypertension Since occlusion 
of both main renal artciies does not eliminate all circulation to the doa’s 
kidneys,-^® a chemical substance might still be v ashed from the ludnci 
into the general circulation That this is most probably the case is sliown 
by the failure of hypertension to develop v hen both mam renal \ cins 
aie occluded at the same time that the main renal arteries arc constricted 
oi occluded This is due, presumably, to interference with, the entrance 
of the hypothetical chemical substance into the blood stream If the 
ischemic kidney from one animal is aansplanred to the neck of a nephrcc- 
tomizcd animal, the blood pressme of the latter rises almost ininicdi- 
ately after the curculation through the ischemic kidney is restored, w hile 
the transplantation of a normal kidney has no effect on the blood pres- 
sure This has been interpreted as an indication that some chemical 
present in considerable concentration in the ischemic kidney, suddenh 
washed into tlie circulation of the recipient animal, produces an almost 
immediate piessoi effect "Whether such a “hypothetical effective sub- 
stance”®'* actually exists and v hat its nature is has not yet been elucidated 
The normal kidney does not acquire this pressor substance m the short 
pciiod during ivluch it is vuthout circulation before the transplantation 
IS completed 

Since the original investigation by Tigerstedt and Bergmann,*'’® 
vho obtained a pressor effect with saline extract of normal labbits’ 
kidneys, vdien they injected it intravenously into other rabbits, many 
y orkeis have lepeated the experiments yuth different kinds of extracts, 
expressed juices and autolysates of normal kidneys of vaiious animals, 
with conflicting results Some*"®*®” confirmed Tigeistedt and Berg- 
mann’s finding, otheis*®* *®® obtained only depiessor effects, while most 
inyestigators*®* *®® found both a depressoi and pressor effect, the latter 
usually folloxving the former Pressor effects haye also been obtained 
with extracts fiom other organs **® The seaich for the possible chemical 
substance mvoh cd in the humoral mechanism of renal origin in the 
cause of experimental h}^pertension due to constriction of renal arteries 
has resulted in a number of inx’^estigations that have dealt with the 
presence of a pressor principle in normal and ischemic kidneys Tiger- 
stedt and Bergmann actually suggested*®® that there might be an increase 
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of the pressor substance, rennm they called it, m the kidneys of hyper- 
tensives The recent isolation by Landis and collaborators-^^ of an extract 
of normal kidney winch elevates blood pressure without diminishing 
skin temperature and without reducing the amplitude of arterial pulsation 
IS of special mterest A similar extract of ischemic kidney should be made 
and compared quantitauvely with the extract of normal kidney 

Several investigators^^® have reported a larger amount of pressor 
substance in the watery extract of ischemic kidneys of experimental 
hypertension due to constriction of mam renal arteries and of the arterio- 
sclerotic kidneys of human hypertension as compared with that of 
normal kidneys This does not constitute proof that this is the pressor 
principle involved in the production of hypertension which follows 
constriction of the main renal arteries or m essential hypertension in man 

Attempts to demonstrate a direct pressor substance m the systemic 
or renal venous blood or extract of the plasma of ammals with experi- 
mental hjjpertension due to constriction of the mam renal arteries have 
failed This differs from the result obtained with blood from ammals 
with experimental hypertension due to the intra cisternal mjecaon of 
kaolm The results of tests made on the blood in human essential 
hypertension, both bemgn and malignant, have been contradictor}’’, some 
obtamed pressor effects^'*^ and others did not,®'® and the trans- 
fusion of blood in large quantity from a h}’'pertensive individual to one 
V ith normal blood pressure had no effect on the blood pressure of the 
latter The pitfalls of investigations of this kind have been emphasized 
by O’Connor Thus there is no conclusive proof of the existence of a 
knotvn or new pressor substance in the blood, spinal fluid, or urine m 
human essential hypertension, although it has been possible to obtam a 
pressor effect with blood from cases of paroxysmal hypertension asso- 
ciated with pheochromocytoma 

The possible part played by the endocrme organs in the humoral 
mechamsm of experimental hypertension due to renal ischemia has been 
the subject of investigation Page and Sv eet®®® have obtamed contra- 
dictor}’’ results on the influence of hypophysectomy on this type of 
hypertension Whereas the removal of the hypophysis had httle or no 
influence in preventing this type of hypertension, yet hypophysectomy 
in hypertensive dogs v’as follou ed by a fall of blood pressure to a lou’er 
or normal level in some of the animals The latter result may have been 
due to the development of adequate accessory circulation to the kidney 



540 


THE BULLETIN 


and may not have been due to the effect of hypophysectomy This 
investigation requires repetition 

The influence of the adrenals has also been studied The possibility 
of keeping bilaterally adrenalectomized dogs alive by means of substi- 
tuaon and supportive therapy^®® has permitted the performance of 
a series of experiments on the effect of constricting the main renal 
arteries of such anmials Briefly, the results have shovm that bilateral 
adrenalectomy without supportive or substitution therapy prevents the 
development of hypertension due to renal ischemia and causes previously 
produced hypertension to fall promptly to the normal or to a subnormal 
level The result is the same even when supportive treatment in the form 
of sodium chloride and sodium bicarbonate or sodium citrate is given 
to the adrenalectomized ammals However, when presumptive substi- 
tution therapy in the form of cortical extract, as well as supporuve 
treatment, is given, some of the animals do develop elevated blood 
pressure despite the absence of both adrenals That it is the cortex and 
not the medulla of the adrenals that is important in this connection is 
shown by experiments in which one adrenal was completely removed, 
the medulla of the remaining adrenal destroyed, and the entire cortev®^ 
or only a small portion of it®^ left just sufficient to maintain life In such 
animals, the blood pressure became elevated in the usual way when the 
mam renal arteries were constricted The results of many of the above 
experiments have already been confirmed®^ and Rogoff and collabora- 
tors'^^ have shoyvn recently that there is no increase of epmephrine 
secretion in this type of experimental hypertension Just how the corneal 
hormone acts is not elucidated by these experiments It may act only by 
playing its usual part in the physiological mechanisms and by insuring 
a normal state of the blood vessels of the animal It may produce its 
effect by sensitizing the blood vessels to the action of the hypothetical 
effective substance of renal origin, or the reverse The two substances 
may act synergistically These are points that remain to be clarified 
What these experiments do indicate is the futility of surgicaP®* or 
other procedures designed to cure or lower hypertension in man by 
removal of one or destruction of portions of both adrenals, except in 
cases of paroxysmal hypertension associated with tumor of the ad- 
renals 

Nothing IS known about the pathogenesis of the arteriolar degenera- 
tion and necrosis which are found in many internal organs, but most 
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frequently in the kidneys^® and gastrointesnnal tract, m human benign 
or malignant hypertension The degenerative and necrotizmg arteriolar 
lesions of the animals which have been described above are not disnn- 
guishable from those found m most cases of malignant hjqiertension m 
man^'’ e\cept that they are more severe and more widespread than in the 
latter This indicates a greater susceptibility of the dog’s arterioles to 
these changes In human malignant hypertension, skeletal muscles and 
lungs also rarely show necrosis of arterioles, although hyahnization and 
other changes may occur m those of the muscles The only stri kin g 
difference between the lesions in man and dog is that m the latter the 
kidneys do not, vdiile in the former they very frequently do show 
arteriolar necrosis This discrepancy is easily explained and actually 
affords a clue to the pathogenesis of this lesion In the animals, the intra- 
vascular pressure, within the kidney, is low, because the ischemia is due 
to the constriction of the mam renal artery In man, the mtrarenal vas- 
cular tension is undoubtedly high, because there is sclerosis and con- 
striction of the preglomerular arterioles In some of the larger vessels 
of the human kidney the lumen is also frequently narrowed, due to pro- 
liferation of the mtima, but it has never been sho\vn that the arterioles 
belonging to such vessels become necrotic It may be that only those 
arterioles become necrotic that are subjected to the high bursting tension 
as well as to the hypothetical toxic substance or substances m the blood 
which result from the renal msufiiciency There are some human cases 
in which necrosis of small renal artenoles is not found These may be 
cases in which the renal insufficiency is due to widespread intimal pro- 
liferation m the small arteries and large arterioles and not to the reduction 
m the caliber of the preglomerular arterioles This may also account for 
the difference and pomt to one of the probable factors and necessary 
conditions m the pathogenesis of arteriolar necrosis and hemorrhage, 
namely, elevated pressure vnthin these vessels That the accumulation 
of chemicals in the blood is not by itself a sufficient condition for the 
production of the arteriolar lesions, is shown by the fact that bilaterally 
nephrectomized dogs that develop azotemia but no hypertension®^ do 
not develop the generalized hyalinization and necrosis of arterioles and 
associated hemorrhages m the organs That hjqiertension alone is not 
sufficient to determme the formauon of the necrotizmg lesions of the 
arterioles is shovm by the fact that animals that have had severe hyper- 
tension for more than five years, without accompanymg sigmficant 
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disturbance of renal excretory function, have not dei eloped this lesion 
That the lesions of the arterioles are not due to ischemia is shov n b\ the 
absence of the lesions from the severely ischemic kidnevs of the do(A and 
their presence in organs in v Inch there is no preexistent ischemia In the 
dogs, at least, the combination of hypertension and severe disturbance ot 
renal function, vnth consequent accumulation of chemical substances in 
the blood, is at least a necessary condiuon for the manifestation of the 
arteriolar necrosis and associated hemorrhages in various organs Since 
the hypertension is not present within the intraienal blood icssels of 
the animals v ith the main renal arteries, or the aorta aboa e the origin 
of the renal arteiies, constricted, the lesion does not manifest itself there 
The same explanation (absence of local hypertension) probablv applies 
to the absence of the lesion in the pulmonaiy arteiioles of man as veil as 
of animals "\^^hat the nature of the chemical substance or substances is 
that plays a part in the production of these lesions is not elucidated ba 
these investigations on experimental hypei tension that ha\ e been earned 
out so far but they do shov that hypertension, seveie distmbance of 
renal excretory function, and generalized degeneiam c changes including 
seveic hyalinization and necrosis, of the arteiioles, all indistinguishable 
from those found in the malignant phase of hypertension in man, can be 
induced expeiimentall}’’ by severe reduction of the blood supply to the 
kidneys 

The results of all the investigations that have dealt v ith the patho- 
genesis of the benign phase of experimental hypertension due to con- 
striction of the mam renal arteiies apply equally well to the malignant 
phase The only experimental condition that determines the r\’’pc of 
hypei tension is the degree of constriction of the mam renal arteries 

One obvious surgical therapeutic procedure which suggests itself 
as the 1 esult of this v ork is the possible improvement of blood supply to 
the functioning components of the kidney by increasing the accessory 
circulation In the animals with expeiimental hypertension induced by 
renal ischemia, v henever there is a return of the blood pressure to a 
lov ei level, it is due to inadequate initial clamping of the renal arteries 
or to the development of effective accessory circulation by vay of 
ureteral and capsular vessels, which become verj’' prominent If, before 
constricting the renal artery, the kidney is decapsulated and adipose tissue 
or muscle is attached to the denuded cortical surface, the accessory cir- 
culation becomes very prominent and interferes vuth the development of 
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pronounced elevation of blood pressure Since in the animals the con- 
striction IS only of the mam renal artery, such accessory circulation can 
be of functional significance The fact that animals have surv^ived several 
years the complete closure of both mam renal arteries,®^ when effected 
gradually by increasing the constriction at intervals, is proof that such 
accessory circulation can be functionally highly effective Unfortunately, 
in human essential hypertension, the vascular disease most frequently 
involves also the preglomerular arterioles, so that collateral communica- 
tion with the larger vessels would not improve circulation to glomeruli 
Whether improvement of blood supply to some glomeruli, to tubules 
and mterstitial tissue umuld occur and whether it would be effective m 
lowering blood pressure in human essential hypertension cannot be 
determmed without trying Although the author has hesitated to recom- 
mend It, yet there is probably more justification on an experimental basis 
for making this test than there has been for some of the surgical pro- 
cedures that have already been practiced The cases in which the pro- 
duction of accessory circulation would be most effective would be those 
m which the hypertension is due to sclerosis of the mam renal arteries 
alone'*^ or their very large branches The difficulty of making such a 
diagnosis is obvious, so that unless the method could be applied to essen- 
tial hypertension associated with renal arteriolar sclerosis the procedure 
would be of greatly restricted value 

An interesting practical application of this work, u hich centers upon 
the renal origin of so-called essential hypertension, has been the finding 
in children^^'^ and adults^^® of hypertension associated with unilateral 
pyelonephrius and vascular disease, and the prompt return of the blood 
pressure to normal after excision of the diseased kidney Until 
1930, according to Bell and Pedersen*^® hypertension associated even 
with bilateral pyelonepluritis had not been reported Since then several 
authors-^” have reported this occurrence m some cases and from the 
meager studies of the kidneys in these cases it becomes probable that 
the hypertension associated with unilateral or bilateral pyelonephritis 
in children and adults occurs only in those cases m which there is 
associated vascular sclerosis or in which the mflammatory disease pro- 
duces the same effects on renal circulation as does vascular disease In 
cases of unilateral arteriolar nephrosclerosis with hypertension, which 
have been reported by Moritz and Oldt,®® if the diagnosis could be made 
in life, removal of the diseased kidney might result in a return of the 
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blood pressure to normal, as m die cases of unilateral pyeloneplintii ♦ 
Unfortunately, unless the production of accessor}’ circulation m ou!d b“ 
effective, nothing but transplantation of a normal kidney or kKlne^v 
widi removal of both diseased kidne}’s, could be expected to rcliei c the 
h}’pertension and prove the renal origm of die disease in cases of hunnn 
hypertension associated ivith bilateral pyeloneplinus or arteriolar scle- 
rosis of die kidne}’s '\'\*hether this can e\ er be accomplished in man is 
It can m ammals, is for the future to disclose 
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ENDOSCOPIC PROSTATIC RESECTION^ 


Joseph Francis McCa.rtha 
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considerable usage, lacks precision and euphony and is 
a reversion to the era in medicine of resounding and 
ambiguous phraseology “Endoscopic Prostatic Resec- 
tion” has none of these defects The term implies the 
removal through the urethra, with an endoscope, by means of an elec- 
trically charged cutting loop, or a punch, or both, of serial sections of 
obstructing piostatic tissue, the objective being the restoration of the 
normal canular character of the prostatic urethra m exaggerated degree 
This was the concept of the writer at the inception of this v ork and it 
remains unchanged A number of highly qualified urologists, howeier, 
entertain the convicaon that vhat amounts to subtotal prostatectomy 
is or should be the desned objective 

The mortality in endoscopic resection is, generally speaking, lover 
than in open prostatectomy If trustv^orthy statisucs are submitted 
indicating that the late symptomatic results are as good as those of open 
prostatectomy, we shall be quite willing to revise this opinion 

In this operation, one must of necessity give heed not only to the 
gland Itself but to the contiguous structures as well The physiologv, 
pathology and bacteiiology are, or should be, matters of concern 

There is, it appears, a too casual acceptance and a disproportionate 
stiessing of the obstructing phase of prostatism The patient knovs he 
has an inci easing hindrance to the normal act of emptying his bladder, 
that because of the frequency of this act, his night’s rest is disturbed, that 
he has or has not pain, or disability He vmnts relief or cure by the 
simplest, the safest, and the least time-consuming method Above all, he 
does not vmnt an open surgical opeiation This is especially pertinent 
to doctors so afflicted Here is the first piostatic problem of today and 
the urologist has now not only the quesnon of selection of method of 
procedure, but in the event this decision is not in accord with the patient’s 
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esire for instrumental methods, a still more difficult problem 
The whole subject of prostatism with its multi-faceted aspects, is 
topic of ever increasing interest Physical debility generally antedates 
ental senility, and because of the age range of these patients, we are 
eahng with a group who know their world and frequently are leaders 
m It If, as IS probably the case, 25 per cent of all men experience this 
trouble— individuals at the peak of them mental capacity though perhaps 
well on the road of physical decline— the minimal contribution to this 
tremendously important problem, on the part of those who regard 
themselves leaders of thought in this field, is complete detachment from 
preconceptions, personal predilections, prejudices, and aputude for a 
given method 

iMy own experience with instrumental correction of established 
prostatism has been barometric, to say the least, moments of exaltation 
wherein the problem appeared to be completely solved Errors of inter- 
pretation, of judgment or of techmque occurred, however, with sufficient 
frequency to bring about the salutary conviction of the desirability of 
moderation In a commumcation of several years ago, quoung from 
memory, I stated that endoscopic prostatic resection will not be fostered 
by unbridled enthusiasm, nor hindered by prejudiced neglect, that if it 
had intrmsic merit it would carry on of its own momentum If it did not 
have such merit, time would reveal this defect Now, some eight years 
later, the situation is somewhat as indicated in a recent communication 
m the Journal of Urology “It has been interesting to note the varying 
trends of the time In an increasing number of the larger clinics, a degree 
of enthusiasm is manifested for closed surgery, which at least equals that 
of the original proponents of these methods The conclusion to be drawn 
from this situation is, that while technical ability and judgment are vital, 
a fine organization is of equal importance Such at least is the deduction 
of the writer Individuals, it should be pointed out, or the occasional 
adventurer in this field of endeavor, cannot hope to achieve such results 
The other extreme of viewpoint is represented by a group of urologists 
of unquestioned ability, who relegate this type of surgery to a relatively 
minor role Paradoxical as this appears, both are right This last men- 
tioned group have developed a high degree of skill in open surgery, results 
in their hands are better than wnth other methods Such individuals must 
elect to serve a more or less prolonged apprenticeship, a period fraught 
with travail, with a coincidental higher mortality, developing facility 
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With technical methods to which they may not be adaptable, either 
temperamentally or by past experience One elects to do that m Inch one 
does best, whether it be tight rope wallang or steeple climbing Prostatics 
will, perhaps, be all the better for the pursuit of this practice ” As an 
elaboration of this question, it may be stated that there is a much larger 
group who employ the method in a considerable percentage of pro- 
staacs, Ai^ho regard it as a preferential procedure in selected cases '\\Tiile 
It IS an invaluable addition to the urologist’s equipment, it is still 
supplemental and does not replace the various and longer established 
open methods 

There are two prime objectives in endoscopic resection, first, the 
removal of sufficient encroaching prostatic tissue to effect complete 
restoration of function, and to mmimize the liltelihood of recurrence 
Second, the avoidance of mjur}^ to adjacent parts These structures are 
the verumontanum externally, the trigon internally, the seminal i esicle 
through Its ejaculatory ducts, and the external sphmeter Any operator 
m this field should be mindful of the following fundamentals First, as 
previously reported, that vdiile on the floor of the internal sphmeter, 
there is a very considerable margm of safety, immediately posterior to 
this point, the safety factor is greatly reduced Indiscriminate digging 
at this point vath an electrically charged loop, may easily result in suh- 
trigonal infection It urns for this reason that, in this part of the operation, 
we now employ the visualized punch instrument previously described in 
this journal Injury to the veru may also be avoided by carefully adjust- 
mg the telescope so that the termmal of the sheath on the floor is v ithm 
the visual field This holds good for both punch and electrotome Thus, 
one may observe precisely, the anterior limit of the cutting trajector)’’ 

Considering the prostaac urethra as a circle, any experienced pro- 
statectomist knows that the weakest part of that circle is its superior 
aspect The technique of intra-urethral enucleation is based on this fact 
One, therefore, should exercise the greatest caution in the removal of 
prostatic tissue, above ten and two on the clock One personal experience 
of extravesical seepage as the result of too hberal tissue removal at this 
point, IS the occasion for the suggestion Moreover, one should have a 
precise appreciation of size and type of gland structure, by rectal palpa- 
tion, immediately after the administration of the anesdietic and before 
the operation ” 


Endoscopic Piostatic Resection ^57 

Preoperative Management 

Preoperauve study of these cases is particularly exacung We are 
dealing with elderly men The cardiovascular system, therefore, must 
De minutely investigated Electrocardiograms should be routine Dia- 
letics and hypertensives, if one is to follow the dictates of prudence, 
should have a preparatory period during which every effort should be 
made to bring such individuals to then peak of resistance to any operative 
experience Hypertensives especially should, whenever possible, be 
guarded against violent blood pressure fluctuations, inasmuch as the 
added foot pound pressure at blood x^essel terminals may, and not infre- 
quently does, present difficulties in the adequate arrest of bleeding 
without undue coagulation 


Preoperative Infections 

I have never been able to subscribe to the commonly held belief that 
these patients are all the better for the presence of an infected urine, 
with its inevitable corollary, an infected prostate If such theory ever 
had any merit m open prostatectomy, which I seriously doubt, how can 
It be supported where the operation is performed in a closed and highly 
permeable canal wall such as lines the prostatic urethra^ I use No lo or 
1 2F catheter decompression with a Drummond irrigator, and regulation 
of the hydrogen-ion content of the urine, which any mtelhgent nurse can 
report with the newer kinds of quantitative litmus and chlorophenol red. 
With colorimetric charts With modem medication, the hydrogen-ion 
content of the urine can thus be regulated xvith almost test tube accuracy 
This IS a much more scientific form of management than the haphazard 
methods of the past The precaution appears especially important inas- 
much as most of the literature on this sub)ect emphasizes infection as 
one of the major difficulties Finally, the very badly infected, the hyper- 
retentive types, may be all the better for a preliminary cystotomy In 
effect, it consists of a transverse incision 5 cm in extent, and about the 
same distance above the posterior aspect of the middle of the symphysis 
Skin, subcutaneous fat and muscle sheath are thus incised, the muscle 
then bluntly separated in a longitudinal direction The bladder, v Inch 
has previously been partly filled, has an indwelling catheter v ith bulb 
syringe filled with metaphen solution The underlying bladder is then 
palpated as it is further distended by this fluid Sharp dissection then 
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exposes the organ which is also incised transversely Ad\ antatres-thcr" 
remains practically no space for drainage, the prevesical space is im 
touched and, as a consequence, absorption and infection arc reduced 
to a minimum, herma has never occurred and closure is effected on an 
average of twelve days, constituaonal reaction is minimal, and fimlh it 
has very materially reduced our operative mortality’' in open prostatec- 
tomy The only reason that may be advanced for the customary lonoi 
tudinal incision is precedent 

A^^hile It IS true that endoscopic resection does not, as a rule, exert 
material effect on the nitrogen retention of the blood stream at all 
comparable to open prostatectomy, nevertheless, it is good practice to 
bring about a reduction of these elements to the paaent’s normal or 
pathological minimum The foregoing methods are in conformin' with 
the tenets of good medical pracace, and any departure from these 
principles, fallacious 

Case Selection 

Until endoscopic resection by whatever method achieves general 
acceptance as a replacement for prostatectomy, it is the part of xvisdom 
to segregate these cases carefully and to allocate the procedure to the 
type of prostate, rather than arbitrarily force all t}’pes, regardless of 
conformation or pathological status, doxvn the chute of any one method 
No single method is all mclusive It may very well be that time and in- 
evitable technical advance xvill brmg about this highly desirable situanon, 
a claim made by some writers at the moment In this evolutionary period, 
however, we are justified in making haste sloxvly It is still my belief 
that the obviously mf ected, the very large prostates involving of necessity 
prolonged operations xvith excessive coagulation, the mechanically 
difficult, the intravesical types and especially the subtrigonal extensions, 
may be and as a rule are all the better for open operation 

For some years, I have employed for prostatic resection, an instru- 
ment conceived by me, designed and constructed by Frederick Wappler, 
called the V isualized Electrotome It has come into umversal use Here, 
as m any revolutionary surgical procedure, the method has experienced 
Its period of trial and error It has been essayed by many individuals 
without the necessary preparatory training and surgical background In 
this connection, every one of my publications on this subject has carried 
a \\ armngyof its technical difficulties Despite this, the devotees of the 
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od are being constantly augmented In a considerable number of 
r cd climcal centers, it has practically replaced open prostatectomy 
now and always ill be most exacting in its technical demands I 
I convinced, however, despite the extreme enthusiasm manifested 
number of recent contributors, that obstructing prostatism merits 
. 1 I Ling allocation of method to case, rather than case to method 

During these evolutionary years, it has been my constant endeavor to 
ect technical improvements, and to detect defects or deficiencies m 
hi 1 ^ue While this endoscopic vision is mcomparably the best yet 
vised, and the dlummation brilliant, the one weak point in its accom- 
"hment is the operative removal at the floor of the vesical sphincter m 
e mid-lme Here, an unwary operator may inadvertently penetrate the 
gon with the cautery loop To obviate this defect we have adapted to 
I original Young punch, the panendoscopic telescope and a pistol grip 

At the moment, our present technique is to resect with this mstru- 
I 'nt the structures in proximity to the internal sphincter, usmg the 
cold punch, coagulate the bleeders with an electrode attachment, and 
complete the canalization as in a plastic operation, with the electric loop 
If there be a single instrument or method sufficiently flexible to cope 
with the manifold aspects of obstrucung prostatism, it is this so-called 
Visualized Electrotome Nevertheless, our philosophy is that here we are 
dealing with a surgical entity, which can best be managed by a rational 
selection from diversified equipment 

Punch Method 

It IS our belief that the punch instrument, hot or cold, has a logical 
application only at or about the vesical neck, that the cold punch is cold 
only in the actual excision and must be supplemented by cautery or 
electric coagulation m the arrest of hemorrhage, and that for the precise 
removal of intraurethral intrusions of prostate anterior to the above 
mentioned point, the electrotome loop is much to be preferred It should 
not be inferred that in our hands, the punch instrument is routinely 
employed, even in the restricted field for which it yas constructed, 
rather be it understood that, with a diversified equipment, the mstrument 
most appropriate for the condition is the one selected, ]ust as in any 
other surgical procedure 
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Complications 

Before a navigator is assigned a post of considerable responsibil^ 
he must first experience fogs, storms, hurricanes and all the other t icissi 
tudes incidental to the varying moods of the sea So, too, must the 
qualified surgeon carry m his subconscious mind indelible impressions 
of trying and at times soul searching incidents in the course of his career 
M^hich enable him the better to meet similar emergencies vhich, from 
time to time, inevitably arise Having experienced almost every compli- 
cation associated AMth this particular field of surgery, I may therefore 
discuss until some authority the methods of their prevention 

Infection 

This may be divided into the acute urosepsis and the late postoperatn e 
pyurias "With the acute r\’'pe, our experience is limited to a ver^* few 
cases This u e attribute to the fact that our cutting current has been of 
the tube type and relatn ely superficial in its action Our interpretation 
of the etiology in our otvn cases u as an mfected background, incomplete 
preliminary sterilization, and excessive instrumentation immediately post- 
operative The spark gap current is employed by us only for purpose of 
coagulation One cannot help but wonder if the excessn e use of the spark 
gap current, both for cuttuig and coagulation, mav not be a contributing 
cause in the t^'pes of infection mentioned 

It IS my understanding that in the act of cutong u ith the gap maclimc, 
only a portion of the cun cut does the cutting, the rest of the current 
acting as a coagulant As a consequence, there occurs a greater degree 
of tissue destruction Obviously, therefore, a relam ely bloodless opera- 
tion is not necessarily a good one Then, too, nature must laboriously 
throw off eveiy last particle of coagulated tissue before complete con- 
valescence has been achieved ^A^ith the tube ty'^pe, there is a better cutung 
action and a more superficial sealing This seems logical for the reason 
that the pieces excised Math the gap machine are cooked if not carbon- 
ized, u hereas the pieces remot ed by the tube ty^’pe machine are susceptible 
of histological examination On the other hand, it seems that the gap 
machine is better for subsequent coagulation and when not o^erdonc 
miy be quite superficial in its action 

The late pVurias have been more frequently obsened Turbidity 
of the urine may be a matter of a few weeks, but infections may persist 
Generally^ spealmig, they- are asymiptomatic and a matter of more con- 
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cern to the doctor than to the patient Two cases come to mind In one, 
the infection was completely controlled while urotropin was admims- 
tered, only to return when it was withdrawn This condition has since 
cleared up under the treatment later outlined The organisms in this case 
were paracolon bacilli and enterococci In the other, an asymptomatic 
pyuria continued about three years during which time the patient m as 
perfecdy satisfied, but I u as neither contented nor satisfied The organism 
m this case was non-hemolytic Staphylococcus albus There was no re- 
sponse to treatment of any sort until two months ago when prontyhn 
was admimstered together uath an iron preparation Quantitative hydro- 
gen-ion readmgs with nitrazme paper were made There promptly ensued 
a spectacular clearance of the urine and the same impro\ ement in the 
microscopic slide of the prostatovesicular secretion This condition has 
been maintained, the prontylm having since been withdrawn This 
treatment is now routine in all our resection cases 

Observers at Bellevue Hospital have noted that in the employment 
of prontylm, it is unwise to administer other medicaments, even such 
simple preparations as miHc of magnesia or aspirin Repeated hemoglobm 
and red cell estimauons should also be scrupulously carried out, because 
of possible anemia attending its administration It may also be well to 
avoid coal tar products because of the possible presence of the sulphur 
radicle 

Indications 

Preliminary knowledge of the bacteriology of urme and prostatic 
secretion is necessary Anticipate infection by preoperative sterihzation 
where possible Try the method above described in suitable cases mani- 
festmg protracted pyurias At operation, employ punctate coagulation 
of isolated bleeders and compression bag for venous ooze Do not leave 
behind a cooked deep urethra Avoid unnecessary mstrumentation 

Bleedmg mcidental to operation or immediately postoperative is, we 
beheve, best controlled by the method previously described This has 
been our chief difficulty Parucular care should be obsen^ed in coagula- 
tion of isolated bleeders at the vesical aspect of the sphincter It is at this 
pomt that the compression bag is least effective A return flow free from 
macroscopic blood should be routme The Foley compression bag and 
catheter constitutes one of the really important technical advances m 
this field Foley calls attention to an mteresting step m technique In 
effect he advises that whenever the compression is not wholly satisfac- 
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tory the bag should be rotated The obvious reason for this step is thu 
the pressure may be uneven The closed asepuc irrigating s> stem de\iscd 
by Drummond, a former resident, is another forward step m the achic\c- 
ment of technical perfection A necessary requisite in the employ ment of 
this system of drainage is that the caliber of the system, catheter, con- 
necting glass, and rubber tubing be uniform throughout After all, it n 
simply a plumbing system, but even a plumber’s apprentice would lautrli 
to scorn the drainage apparatus one sees Finally, it is important that the 
resident accompany the patient from the operating room to the bed 
and immediately establish drainage 

Every urologist knouts tliat clot retention is the greatest factor in 
postoperative oozing As a consequence, much thought has been gnen 
this matter We have employed eveiy knoum type of clot aspirator from 
the long established bulb evacuator to electric pump aspiration under 
vision AVe are gradually coming to the conclusion that the simpler and 
less expensive the evacuator, the more geneial will be its employment 
In a few cases of annoying ooze, following the advice of Kretschmer, 
we have used hot solutions of 1-5000 silvei nitrate uith gratihing 
results A wise precaution in bladder iriigation in this type of case is the 
avoidance of undue distention of the organ Tm^o or thiee fluid ounces 
should be the maximum at any one time 

Hemoglobin estimation and red cell count before and after opera- 
tion, as suggested by Gilbert Thomas, will supply interesting data in both 
closed and open prostatic operations Persistent oozing should not be too 
long toleiated Procrastination is not a good hemostatic An endoscope or 
electrotome should be introduced and a search made for the bleeding 
points which are coagulated Failing m this, and Mm have so failed on a 
number of occasions, subordinate pride and cystotomize, as previously 
described 


Urethral Stricture 

The urethra of every patient should be calibrated before operation 
It IS a reasonable supposition that an occasional case may harbor a large 
caliber stricture (Ballenger’s wise suggestion) Uiethral stiictuic is 
undoubtedly an occasional complication, it is also an occasional compli- 
cation of prostatectomy It should be remembered that we are divulsmg 
an encumbered urethra over a protracted period Prior to the advent of 
this procedure, no urologist Mmuld think of leaving a No 28 sound 
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domiciled in a patient’s urethra for any such period of time How to 
prevent the rare case of stricture is our concern I have come to the 
conclusion that a water soluble lubricant is inadequate for the purpose 
It is too soluble and too easily absorbed The back and forth manipu- 
lation of the dry sheath may therefore cause a desquamation of the 
epithelial lining of the urethra, a precipitating factor in stricture forma- 
tion It should be remembered also that water soluble lubricants are 
extremely good conductors of electric currents iVIoreot er, I am authori- 
tatively informed that the addition of the usual lubricating media to 
water greatly increases this conductivity It seems to me that the entire 
urethra should be lubricated with some type of oil media, taking care 
that It does not escape into the bladder where it will befog the lens 
The flash point of all lubricants should also be borne m mind The flash 
point in all the oils used as lubricant, however, is very high Further, if 
the instrument be removed for whateaer cause, the anterior urethra 
should again be lubricated I entertain the thought that with such pre- 
cautions and uith minimal operative time, stricture as a complication 
should prove a negligible factor 

Incontinence 

At the moment of this writing, I cannot recall anything worse than 
an occasional case of temporary dribbling, which promptly cleared up 
Of course, excessive coagulation or excision of tissue at the external 
sphincter may bring about such a condition In an operation so precise 
as prostatic resection, this is an easily avoidable technical error 

Permanencx 

This IS largely dependent upon the thoroughness of the resection 
In my experience, all functional requirements are met uhen complete 
canalization has been established One should be at pains to remove all 
lobulated intrusions, especially in the superolateral portion of the canal 
This need not, however, be carried to the point of subtotal prostatectomy 
This position IS in conformity u ith the contention so frequently made, 
that when the obstruction is relieved, there is a recession of the residual 
prostatic tissue Moreover, when instrumental prostatectomy is practiced, 
there is a concomitant increase m the time im olved, as also in the amount 
of coagulation Then, too, there is left behind a minimal amount of 
prostatic tissue which should serve as a protective barrier to adjacent 
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stxuctures and, finally, the patient has lost his prostate 

Nor can I go along with those among my colleagues who so boldly 
attack sub-trigonal extensions of enlarged prostate with the electricall\ 
activated loop The trigon is a triangular muscular platform which nature 
lays upon the bladder floor When part of this structure is excised and 
infection ensues, a trigon thus mfected may dissect itself av ay from the 
bladder wall proper, a very serious complication 

Mortality 

Analysis of staustical tables of recent pubhcations presents some 
incongruities Mhth some exceptions, the lowest mortality figures are 
presented by operators who are essentially mstrumenteurs Much higher 
figures, though still low, considered m terms of prostatic mortaht) , are 
submitted by urologists vdio have performed a great many resecnons, 
and vdao because of their broad trammg, are capable of coping with any 
contingency Another mteresting obsenmtion m a statistical sunmy by 
Orr, D T and Rue, L R , is the citauon of 14,104 resection cases as 
against 5,062 prostatectomies Again, as might be expected, where 100 
or less resections were performed, the mortahty rate is considerably 
higher than with operators who have performed 500 or more operanons 
—the penalty of apprenticeship In general, it may be said that resection 
mortality, in competent hands, will probably vary between one and 
four per cent inclusive, depending on the risks assumed, and in indi- 
viduals ranging from fifty to ninety or more years It should also be 
stated that there is a progressive lowering of death rate m open surgery 
It IS quite vuthin the realm of probability that the statistics from two- 
stage suprapubic prostatectomy, xvherein the transverse approach to 
the bladder is employed, vill approximate the above figures Perineal 
prostatectomy, as a matter of fact, has always been notable for its low 
mortahty It is to be doubted if appendectomy performed in this age 
range could present a better report It also compares quite favorably with 
figures from the Bureau of V ital Statistics 


Pertinent Factors 

Low mortality seems to me overemphasized in the pubhcations 
coming to my attention Morbidity, a very important feature, is discreetly 
overlooked Late symptomatic results, while for the most part satis- 
factory, are not as good as in prostatectomy This communication is a 
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departure from the customary publications on endoscopic resection, 
wherein, as the writer has previously stated, there appears to be little 
if any mortality, operative incidents scarcely mentioned, and the patients 
inferentially hvmg happily ever after To make the story complete, this 
idyllic picture should be embellished with photographs of crutches 
discarded by these hitherto decrepit, but now obviously rejuvenated 
individuals 

With some notable evceptions, we seem, as pre\ lously stated, to have 
passed through the era of dogmatic assertion, contentious debate, inane 
sophistry and muddled conclusion It must now be obvious that these 
revolutionary mstrumental methods of correction of accomplished pro- 
static obstrucuon play a large and ever growing role It has been the 
occasion of renewed research in open surgcr}'- of this gland, with 
resultant techmcal improvements, which prior to its ad\ent had been 
somewhat static Through its agency many individuals, who will not 
entertain the thought of open surgerj>', seem quite w illing to submit to 
instrumental measures, thereby obviating the late sequelae 

It is an mcontrovertible fact that after experiencing over a sufficient 
number of years a blazing cross fire of criticism (a wffiolesome thmg), 
the enthusiasts, many of wdiom are in the front rank of urology, are 
more enthusiastic than ever, the middle-of-the-road group constantly 
growing in numbers, and the nihilists diminishing Dr Omar Elder, one 
of our beloved colleagues of the South, at a meeting of urologists held 
some years ago, in his fatherly wav said, “Boys, you’d better get aboard 
this tram, because if you don’t, it’s going to run right over you ” To 
continue the aphorism, it wmuld appear that too many of the boys are 
riding the cow^-catcher I elect the middle of the tram and w hat seems 
to me, the right track 

With an enlightened public and an alert profession, the next genera- 
tion of elderly men should escape the disabilities incidental to prostatic 
obstruction, as the prevention of this condition by these or similar 
methods, is altogether feasible 

SUMMARX 

An effort has been made here to set forth the vicissitudes encountered 
during the past years, with methods of avoidance, to the end that the 
profession at large may realize that the prostatic problem, despite the 
^er^f real progress recently made, is still in a state of flux This statement 
s as applicable to open surgery as it is to endoscopic methods 
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THE SPECIFIC PREVENTION OF DIPHTHERU 

Fjirthei Obsei vatwns and Inquiries 

J G FitzGerald, D T Fraser, N E McKinnon, iM A Ross 

School of Hjgiene and Conmiight Labontoric"! Lni\ersit5 of Toronto 


The Problem in Canada 



^RiOR to the introduction of agents for active immiini/ation 
against diphtheria, no substantial reduction m the occur- 
rence of that disease was evident in the Dominion of 
Canada ^ Despite the fact that diphtheria antitoxin vas 
SssasHsasHSaffS made freely available to physicians by the public hciltli 
authoriues in almost all parts of the country, for prevention as v cll as 
treatment of diphtheria, the recorded morbidity rates maintained their 
previous high levels That is not to say, however, that all efforts at 
control— isolation of cases and quarantine of contacts, separation of 
other members of the family, and prophylactic antitoxin— M'ere cntirch 
barren of results The recorded morbidirv'' rates of diphtheria are the 
resultants of different influences in different periods For example, 
environmental changes, such as urbanization of the population, vith 
greater opportunities for human contact, might xvell have given a real 
increase in cases in later years in the absence of any control measures, 
the wider use of laboratory sennees may have revealed cases othcrv'isc 
undiagnosed, the use of public health nurses and school nurses may liaie 
resulted in more complete notification, and the changing clinical con- 
ception of the disease may have included as cases, types which would not 
have been included m earlier years Mobile correction cannot be made 
accurately for such factors, their possible influence on recorded rates 
cannot be neglected in making comparisons Be that as it may, the case 
fatahfs^ rates and the specific mortality rates had been falling for over 
fifty years But they xs’^ere still high From 1920 to 1924 the mortaliH 
ranged from 232 to 128 per 100,000 with 1200 to 2000 deaths or an 
a\ erage of 1600 as the annual toll Over 40 per cent of that mortality vas 
supplied by the 0-4 age group as shown in Table I In that period, 
throughout Canada, diphtheria ranked as the chief cause of death in the 
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Age 

Tabu; I 

Diphtheria deaths Canada registration area* 

1921-25 

Number 

Per cent 

Under 1 

271 

58 

1 

306 

66 

2 

397 

86 

3 

486 

105 

4 

472 

10 2 

0-4 

1932 

41 7 

5-9 

1723 

37 2 

10-14 

611 

13 1 

15 

369 

80 

Tot'll 

4635 

100 0 


* As Quebec Pro; ince did not join the Registration Area until 
1926, this table does not include the data for that prosmce 


age group 2-14, accounting for over 15 per cent or one in seven of all 
deaths in that age group - 

The Introduction or Toxoid 

Not until 1925 was there general agreement among public health 
workers in Canada in respect of a suitable agent for immunization In 
that year, as a result of the work of Ramon, diphtheria “anatoxine” or 
formol toxoid, prepared in the Connaught Laboratories, University of 
Toronto, was distributed to the provincial and local departments of 
health throughout Canada This was done after careful laboratory and 
clinical studies had demonstrated its merit on the basis of innocuity 
and immunizing properties as a specific preventive against diphtheria 

The Reaction Test 

Early experience shoAved that toxoid causes unfavorable reactions 
when given to certam individuals The Reaction test, however, devised 
by our colleague, Dr P J Moloney® * * made possible the detecnon of 
persons who might show untoward reaction if given toxoid This has 
eliminated the fear of reactions and thus has greatly facilitated the wide 
use of toxoid The Reaction test consists of the intradermal injection of 
0 1 cc of suitably diluted toxoid A positive reaction, redness, indicates 
specific sensitivity mduced by previous association \nth the diphtheria 
bacillus or by artificial immunization A larger area of redness or, more 
particularly, of induration at the site is an indication of the likelihood of 
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that individual shov mg an unto\i ard sensiavirs* reaction if gi\ en toxoid ' 
Such “reactors” are found mainly among older children and adults The 
majontx" of reactors possess a high degree of antitoxic immunitx- and the 
incidence of diphtheria m them is much less than m their unselcctcd 
controls ' It must be emphasized, hoxx'ever, that a posim e reaction test 
in any indix idual is not proof of immunity Antitoxin titrauons re\ eil 
that some reactois have no detectable antitoxm (< 1/500 unit per cc 
serum) Reactors may be readily mimunized xvidi diluted toxoid In 
some instances the antigen in the test itself may be sufficient to complete 
the immunization The number of posim e reactions xxhich nn\ be 
found depends on several factors age, diphtheria historv and emiron- 
ment, and probably too on the material used ^^hde variauons in 
observanons made m different places are therefore to be expected 

In Canada diluted toxoid has been used for the past tv eh e ^ cars, 
xxTth advantage, as a control m the Schick test ^ 

The Lwiitatwin of the Schick Test 

As the Schick test is used to a great extent m studies m diphtheria, 
especially in estimating the efficiency of various prophylacacs, reference 
may be profitably made to certain of its lirmtations The standards in 
various countries are not idenucal For example, the International Stand- 
ard and the standards laid dovm by regulaaon under the Therapeuuc 
Substances Act of Great Britam and by regulation under the Food and 
Drugs Act of the Dommion of Canada differ from those prescribed 
regulations of the Treasury Department of the United States of 
America (admmistered by the Umted States Public Health Sen ice 
through the National Institute of Health) 

In Table II is shoxvn the disagreement found by using slx different 
Schick tests in eighty-seven mdividuals ® It is evident that among both 


T\bix II 

Aniitofin litre'! correlated u.tth the interpretation of Schick tc^t<! 


Antitoxin Titro 


Aqreemcnt of the 

6 Schick readings 

Number 

<1/500 

>1/250 

<1/100 

>1/100 

<1/50 

1/100 

>1/50 

<I/j0 

1/30 

>1/30 

All positne 

33 

33 







Xll negntive 

24 


2 

1 

1 

2 


IS 

Von-interpretable 

7 

3 





1 

s 

Frink disigreement 

23 

6 



1 

2 


u 

Total 

87 

42 

2 

1 

2 

4 

1 

35 
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those with high antitoxin content and those \\ ith no antitoxin ( < i /500) 
there was frank disagreement in the results The table also shows that the 
lowest level of antitoxin associated with a Schick-negative state is about 
1/250 unit This IS m agreement \Mth the work of others 

In the accompanying illustration, Diagram I, are shown the results 
of six Schick tests done with six different products simultaneously in 
one individual xvho possessed more than i /50 unit of diphtheria anti- 
toxin per cc of blood serum ® The lack of uniformin'’ and the possibility 
of wrong interpretation need no further comment Taylor and Moloney® 
have recently analysed fifteen Schick test preparations m regard to 
toxicity and combining pow'er and correlated the results with the re- 
actions obtained m individuals whose blood serum antitoxin was titrated 
Their observ^ations indicate clearly the desirabilitv'- of revising Schick 
test requirements 

This must not be construed as undue criticism of the Schick test 
It IS an mstrument which has yielded invaluable information m the 
epidemiology of diphtheria Its inherent limitations mcludmg its fallacies 
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Tvbu III 

Diphtheria antitoxin re^ponie to anti(jcn'< in ihildren 

Per cent chit nbiit ion bv antitoxin h-'d<i 
S vionthi after toxoid 


Group .Intiqen Number 

Tcited 

1/sOO 

ind 

> 

1/250 

nnd 

> 

1/100 

nnd 

> 

1/50 

md 

> 

1/20 

ind 

> 

1/10 

ind 

> 

I/' 

inj 

> 

1 

3 clo<;es, 15-20 Lf (2 cc ) 

lOS 

09 

00 

96 

94 

SO 

76 

52 

2 

2 (loses 50 Lf (2 cc ) 

105 

SO 

70 

GO 

45 

35 

« 

15 

3 

2 doses, 20 Lf (2 cc ) 

4S 

75 

60 

40 

27 

S 

* 

2 

i 

2 doses, 20 Lf (1 5 cc ) 

4S 

60 

50 

29 

17 

15 


15 

5 

1 dose 'iluin ppt (1 cc ) 

40 

07 

* 

67 

40 

■» 

15 

« 

G 

2 doses ^lunl ppt (1 cc ) 

36 

97 

97 

97 

S6 

S6 

39 

25 


* Not tested at this le\ el 


must be understood, however, so that unwarranted conclusions be not 
drav n from the results obtained 

Covipmisov of Avtnoim Response to Vmions Antigens 

In determining the antigenicity^ of various piophylacuc preparations 
and in differentiating betv^een them, the Schick test may be of little 
value "While it m ill show a difference between a \ ery’- poor prophy - 
lactic and a good one, it mtU not differentiate betw een two of a higher 
order of efficiency^ For such differentianon, titrations of the blood 
antitoxin, as recommended by Fraser,^^ give much more reliable and 
complete information 

For full details in this connection reference should be made to the 
original publications In Table III are sho^^'n the antitoxin responses 
induced by various prophylacuc procedures 

It must be emphasized that these comparisons 'W'^ere made in children 
whose complete susceptibility was established prior to being gnen the 
prophydactic In Group one the Schick test and Reaction test v ere used 
to select the children and all m ere frankly'- Schick-positive and Reaction 
test negam e In the other groups, antitoxin titrations of blood scrum 
show ed that all had initially’- less than i /500 unit This is, we think, most 
significant, as it is essentially’^ for such individuals that prophy’^laxis is 
necessary The suggestion that one or two doses of alum precipitated 
toxoid will give as satisfactory’- antitoxin lesponse as that induced by 
three doses of unmodified toxoid is not borne out by’- these results 

Even more striking is the difference found in the duration of high 
antitoxin content, as show n in Table IV 

It IS eiident that at approximately- one y’ear after being given three 
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Iahi-i: IV 

Com}>au\on of antitoxin litre after 
\—l dose alum precipititeci {o\oid IJ— 3 closes unmodified toxoid 
Onpinnl J itre <l/'300 

After 

Per cent xoith 10 weeks lO-U mo nths 22-25 months 

b" X B 

01 or > units 08 01 22 07 15 80 

02 or > units 10 01 14. 73 I5 73 

Number of children 10 35 36 32 26 21 

doses of toxoid, over 90 per cent of thirr\^-t\vo children still had i/ioo 
unit or more per cc of blood serum m contrast to but 22 per cent retain- 
ing this level in a group of thirty-SL\ children who had been given one 
dose of alum precipitated toxoid At a nvo-year period the percentages 
showing 1/100 unit or more of antitoxin are eighty-six and fifteen for 
those given three doses of unmodified toxoid and one dose of alum 
precipitated toxoid respectively The numbers of children in this com- 
parison are not great, but the difference is far beyond chance t ariation 



Diacraai II 


Distribution b\ mtitoxin levels of n itu- 
nlh and artificnlh immune jiersons 


Giadiial Decline in Antitoxin Content aftei Vaccination 

It IS gratifying to learn from Diagram II that the antitoxin content 
induced by three doses of toxoid is fully comparable and indeed slightly 
above that found in a sample of naturalh immune persons But it is as 
important, though less pleasant, to realize that as time passes after immuni- 
zation, the Ie\el of antitoxin tends to fall Fraser and Halpern have 
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Tabix V 


Per cent intitoMn nt intcmls compared \Mth tlie ini- 
tial amount three months after three doses of toxoid 


made antito\in utrauons in groups of children at various time mtenals 
after three doses of toxoid In this way one is able to obtain data not onl) 
on the levels of antitoxin of the individual but also on the averasre 
unitage of the group at specified inten’^als of time 

Table V shov s the average (unitage) of each group at the inten-als 
indicated and the percentage compared VTth the amount at the three- 
month period These percentages are shown in the graph At the one-year 
interval the average antitoxin content of the group as a m hole is 50 per 
cent of the former level It is of inteiest to note that the rate of loss is 
progressn ely less after tv elve months It v ill be realized that marked 
variations in the rate of loss of antitoxin v ill be found among mdividuals 
and that the late may be changed significantly by the amount of diph- 
theria in the em ironment In certam instances, if such chance contact 
with diphtheria bacilli be sufficient, the antitoxm may be increased, as 
shown by Fraser and Halpern It must be pointed out that the results 
shown in Table V v ere obtained from the ntrations of blood sera of 
children In mg in an environment practically free from diphtheria Only 
in fii e instances v as there evidence of increase in anatoxin content 
during the time of obsen'^aaon 

In a V ord, from the data quoted, it can be said that three doses of 
toxoid yield a higher level of antitoxin response and thus more durable 
antitoxic immumts’ than any other procedure compared to date, that 
the le\ el induced by three doses of anatoxin is fuUy comparable vnth 
that found in natural immunes, but that this level tends to fall as the 
years pass folloving immunizaaon 
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Table VI 

RochtcUon in Dqihthcria m school children ^uhtequcnl to toxoid, 
Toronto public schools, 1926-1130 


Doses of Toxoid 


Cases 

Estimitecl* Vctual 


Percentage 

Reduction 


Deaths 


One dose 

34 . 

21. 

29 

3 

Tvo doses 

200 

52 

74 

0 

Three doses 

222 

23 

90 

0 


* At rate m controls (schoolmates) under same exposure, corrected 
for age, etc 


The Piotection against Diphtheua aff aided by Toxoid 

It IS pertinent now to inquire into the actual value of toxoid in 
protecting children against diphtheria For this purpose ve have the 
amount of the diphtheria that occurred m children given one, two and 
three doses of toxoid, in comparison with the diphtheria in their school 
mates in Toronto public schools under the same exposure, as sho^vn in 
able ^T ’ 

These observations were made when diphtheria was still vet)’’ 
revalent and represent therefore the results under conditions of high 
xposure The group numbered over 27,000 children, while the controls 
vere the balance of the school population, approximately 90,000 The 
adequacy of one dose is at once apparent The advantage of a second 
ose in immumzation is evident m the greater reduction (74 per cent) 
if diphtheria m those given two doses of toxoid The superiority of three 
OSes IS evident m the 90 per cent reduction of cases in the 16,829 chil- 
ren gi\ en three doses of toxoid in the 1927-1930 period The difference 
n the results of two doses and three doses is beyond chance variation and 
statistically significant Further, and of importance, this difference is 
n general agreement vnth the difference in antitoxin responses induced 
y two or three doses of toxoid 

These obsenmtions w'^ere extended to include other school children 
iven three doses of toxoid subsequent to 1930, makmg a total of 46,000, 
nth the results sho^vn m Table VII In each year the reduction m 
hphtheria in the group given three doses of toxoid approximated 90 per 
ent In other words, this group suffered but i o per cent of the rate of 
hphtheria suffered by their seat-mate controls The study suggested, 
lov e\ er, that as time passed after vaccination there v as some falling off 
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Rechiclioii III (hphthcrw in children qiveii three do'^es of tornul 
Toronto public school , 1127-1012 


Year 

Cu'fs 

Estiinitecl* 

Vein ll 

Pcrcentige 

Pediiction 

1927-1928 

25 

1 

9G 

1928-1929 

St 

7 

92 

1929-1930 

113 

15 

87 

1930-1931 

133 

It 

89 

1931-1932 

105 

1 

97 

1927-1932 

4C0 

40 

91 


T 
0 
0 
n 
0 




* Vt ntes in controls under the siine exposiiie, corretted for lire, etc 

tTo the end of Decemher 1037 there his hcen hut one deith from diphthcrn m 
cliild srnen three doses of toxoid in Toronto This occurred in ‘^epteinhcr IOId m a 
child SIX nnd one-half \ears ol 1 uho had been prnen three doses of toxoid fne \cir, 
pre\ loush 


in the degree of protection This is entirelv in keeping \t ith the f illmt: 
off in antitoxin content as shown by Fraser and Halpern and is additionil 
evidence that immunity to diphtheria is a function of antitoxin As is 
shoun in Diagrams and V, subsequent to 1932 the paucin of 
diphtheria in Toronto yielded figures so small that deductions from 
them in regard to protection afforded by toxoid to ^acclnated indi- 
viduals y ere impractical 

The Conti ol of Diphtheua Moibidity and Aloitalny 

Gratifying as is the 90 per cent reduction in diphtheria in those 
guen three doses of toxoid, as compared vith their umaccinucd 
schoolmates, the actual benefit is not confined to those \ accinated, but is 
reflected in a reduction in diphtheria among their associates 

From 1925 to 1936 inclusne, sufficient toxoid has been distributed 
from the Connausfht Laboratories for the immunization of o\er three 
million persons in Gmada It is not knov n precisely hov much h.is 
been used, but the effect is CMdent in the strikingly lover ntes of 
diphtheria morbidir\^ and mortalirs'- in various cities and provinces in 
Canada Diaorrams III to are illustrative 

In Table VIII and Diagram III the history of diphtheria in the 
province of Ontario is briefly recorded The population has increased 
from under two million in 1880 to over three and one-half million in 
1936 In 1916 the Provincial Board of Health of Ontario proaided for 
completely free distribution of diphtheria antitoxin There verc a\ail- 
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ble at the time, for physicians in Ontario, very satisfactory public health 
lagnosuc laboratory facilities to aid m the diagnosis of diphtheua 
hus for more than three millions of persons the scientific M^eapons 
vailable tv'enty years ago, for the prevention and treatment of diph- 
heria, v'^ere readily accessible Furthermore, physicians and the general 
ublic were repeatedly urged to take advantage of these facilities 
espite that fact, as has already been indicated, the free use of diphtheria 
ntitoxin, vhile it may have influenced diphtheria mortality and case- 
atality rates, showed little or no effect on the absolute volume of 
ecorded diphtheria morbidity, and the essential lack of control of the 
isease is seen in the return to the high mortality rate of over 25 per 
00,000 in 1920 and in the sustained high let el of recorded morbidity, 
ven after allovnng for changing influences, for nearly thirt^p years 
hen there is a precipitous decline such as had not occurred in the 
revious thirty years for which morbidity records are available, or in 
he previous fifty years for which mortality records are shown From 
rate of 97 in 1930, morbidity' fell to 10 per 100,000 in 1934, and from 
rate of 6 per 100,000 in 1930— the lowest on record till that date— 
ortahty fell to o 6 per 100,000 in 1934 This change has followed the 
\tensive use of toxoid The abruptness of the change m the picture 
oupled wnth the established efficiency of toxoid leaves no room for 
oubt that the change is due to active immunization Any other hypo- 
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1 \nn A III 
Diphtheria Ontario 


Tear 

Deaths 

Vortatitn 
Kate per 
100,000 

Year 

Caics 

Deaths 

^lortatPii 
Rate per 
100,000 

Morhulitii 
Rate per 
100,000 

(lie per 

ISSO 

12ol 

GGO 

1001 

2 (.27 

772 

35 1 

120 


ISSl 

1701 

SS 1 

1002 

2 (.06 

676 

30 5 

122 


1SS2 

170S 

S7S 

lOOI 

3 500 

GS7 

30 5 

160 

m.0 1 

10 1 

ISSo 

07G 

10 7 

1001 

3,015 

608 

2C6 

133 

200 

lSS-1 

029 

16 S 

1005 

2 (.11 

503 

21 7 

114 

19 1 

ISSo 

12S2 

(.10 

100(. 

2 116 

123 

ISO 

00 

200 

ISSG 

1S3I 

00 7 

1007 

2 172 

3S0 

15 9 

01 

17 5 

18S7 

17S() 

S7G 

lOOS 

2,477 

150 

ISG 

102 

1S2 

ISSS 

1450 

70 9 

1000 

2,635 

430 

17 5 

107 

163 

ISSO 

1101 

53 0 

1010 

2,550 

135 

17 5 

103 

170 

ISOO 

SOI 

12 G 

1911 

2,631 

123 

16 7 

101 

161 

1S91 

052 

15 0 

1012 

2,310 

371 

14 4 

91 

15 S 

1S02 

SOO 

11 9 

1013 

2,101 

330 

13 0 

SI 

154 

1S03 

lOll 

19 1 

1011 

2,772 

413 

1G7 

105 

160 

lS9t 

1075 

50 3 

1015 

2,710 

311 

12 7 

101 

12 5 

1S95 

912 

•410 

1016 

3,212 

461 

169 

118 

14 3 

ISOG 

025 

13 1 

1017 

3,590 

396 

113 

129 

no 

1S9T 

976 

15 3 

191S 

3,093 

335 

11 9 

110 

10 8 

ISOS 

G3l 

20 3 

1019 

1,261 

175 

16 7 

no 

111 

1S99 

599 

27 6 

1020 

5,910 

745 

25 7 

205 

12 5 

1900 

73S 

33 9 

1021 

6,313 

653 

22 3 

215 

103 




1922 

3,520 

111 

13 8 

118 

116 




1923 

2,035 

316 

10 1 

07 

108 




1921 

3,173 

322 

10 5 

113 

03 




1925 

3,031 

251 

81 

OS 

83 




1926 

2,818 

227 

72 

90 

81 




1927 

3,316 

297 

03 

105 

89 




102 s 

3,918 

213 

66 

00 

73 




1929 

3 261 

262 

80 

100 

80 




1930 

3,108 

202 

61 

97 

63 




1931 

2,36S 

157 

46 

69 

66 




1032 

1,106 

S9 

2G 

13 

50 




1933 

529 

40 

1 1 

15 

76 




1031 

371 

23 

06 

10 

62 




1935 

361 

33 

09 

10 

01 




1036 

290 

31 

08 

S 

107 


thesis to explain the change is supetfluoiis The fact that diphtheria has 
declined proportionately moie than might have been anticipated from 
the numbei gn en toxoid is not difficult of explanation Reducing cases 
in the immunized reduces foci of infection, spieaders of disease, in the 
group as a vdiole, so that the non-immumzed benefit indirectly, this 
makes the contiol of diphtheiia eminently practical Further evidence 
of this IS presented on page 57S 

Hamilton, Ontario, a cit^’' of 1 50,000 population, y as the first clp" 
of that size in Canada to contiol diphtheria effecuvely^'^ The achieve 
ment of Dr James Roberts, Medical Officer of Health of Hamilto 
has been a fine incentive to others The record of this control is shc.M 



in the above diagram (IV) There have been no deaths since 1930 
and no cases since 1933 This record speaks for itself 

Diagram V shows the history of diphtheria in Toronto, Canada, a 
city of approximately 650,000 population Since 1926, 104,000 children 
have been given three doses of toxoid by physicians of the Department 
of Public Health It is estimated that 13,000 children have been given 
toxoid by their oAvn physicians The effect of this continued immuniza- 
tion IS shoAvn in the abrupt change in diphtheria, the morbidity rate 
falling from 164 per 100,000 in 1930 to 3 5 in 1934 In pre-toxoid years 
the annual toll was forty-five to mnety-eight deaths, an average of 
SLXty-five from 1921 to 1925 For a period of fifteen months, from 
Januar}'' 1934 to March 1935, not one death from diphtheria occurred 
in the city 

,The records of other smaller cities in Ontario, for example, Brantford, 
population (1936)— 31,382, show even more satisfactorv'' control of the 
disease 

Since 1922 free diphtheria immunization has been pro\ided No 
case of the disease has been reported since November i8th, 1930 Of 
the children born in 1937, 91 per cent have already received diphtheria 
toxoid 

Montreal, Quebec, a citv of nearly t 000,000 population, has experi- 

*ln the cilendar \ear 1937, for tlie second time, no diphtheria death ^^as reported 
m loronto 
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enced a similar decline in diphtheria follownng the extensile use of 
toxoid, as shoMTi in Diagram VJ* 

Diagram is given to show that even’ province of Canada has 
shared, though not equally, in the decline in diphtheria follov mg the 
use of toxoid 

Reduction m the Incidence of Cariieis 

It has been suggested that specific immunization against diphtheria 
may occasion an increase in the carrier rate of virulent diphtheria bacilli 
in any communin’ Deadman^" showed in 1932 that the experience in 
Hamilton, Ontario, was not at all in conforming with this suggestion 
In 1920, 8261 cultures were examined for the diphtheria bacillus in his 
laboratorv’, 1040 were positive In 1921, 9645 were examined and 1234 
were positne These data were typical of that time In 1932, 3929 were 
examined and eight)’-fia e (from tw elve individuals) w ere posim e In 
1934, out of 3817 examined, none were positive Again in 1936, out of 
3949 examined, none were positive 

From May 1934 to June 1936 surveys were made in Toronto ini 
which approximately 7800 nose and throat cultures from the school 
children w ere examined Only four w ere found to contain \ irulcnt 
diphtheria bacilli In another group of 999 children in an adjacent munici- 
pality, partly urban and partly rural, only tw^o diphtheria carriers w ere 
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Taui-e IX 


Dijihtheria, Toronto 


Year 

Cases 

Deaths 

jVumber 

Examined 

Po SlliTC 

Su.nhs 

Summation 
of Person 1 
Immunized* 

1926 

1098 

90 

13,231 

2564 


1927 

1223 

114 

12,286 

1661 

SO 

1928 

593 

50 

9,354 

827 

12,492 

1929 

1030 

82 

16,542 

2754 

17,564 

1930 

1085 

66 

13 501 

2109 

18,954 

1931 

564 

49 

9,728 

1086 

35,280 

1932 

180 

22 

6,760 

258 

57,890 

1933 

58 

5 

5,077 

86 

72,367 

1934 

22 

0 

4,516 

28 

85,870 

1935 

46 

8 

4,322 

56 

92,918 

1936 

48 

2 

4,307 

80 

104,449 


* Popiilition 1926 — 556,691 
1936—645,462 

Inimuni^ecl — gi\en three closes of to\oic? 


discovered In surveys of 1774 school children in Montreal in 1935-37, 
only two carriers were detected Table IX shows the numbers of positive 
cultures found in routine work in the laboratories of the Department of 
Public Health in Toronto 

It IS evident that in spite of a much greater number of cultures exam- 
ined in relationship to the number of cases and a much more diligent 
search of the population, the number of carriers found showed i ery 
striking reductions There is thus no evidence m these data in support of 
the suggestion that immunization of part of a communit)’' increases the 
hazard of diphtheria 

A comparison of the incidence of diphtheria in Canada, xvhere 
vaccination against the disease has been widespread, with England and 
"Wales, where a very limited amount of specific prophylaxis has been 
applied, IS illustrated in Table X It xvill be obsen^ed that for the x\ eeks 
in 1937 and 1938 which are compared, the notified incidence of the 
disease in England and Wales is four to five times greater than has been 
recorded in the Dominion of Canada 

SUiXIMARX AXD CoXCLCSlOVS 

Prior to the use of toxoid there was no effecnial control of diphtheria 
m Canada In spite of the free distribution of antitoxin for prevention 
as well as treatment, recorded diphtheria morbidity persisted at its 
previous high levels, and mortality, though falling, still presented one 
of the most important public health problems 


T\ni.E X 


DiphtJioia c(t^e<t reported Aua SI, JO'tt to Tati S'), JDSS 
These ntes ire based on the estinntccl populations for 193G 


England and "Wales — tO, 839.000 
Cinndi — 11,014,000 


Week fjir?iH (7 

Hiiqlatid ^ Walei 

Cues Rntc per 

100,000 

Cases 

CniinJn 

Rile per 
100,000 

Aug 28 

910 

2 2 

30 

~03 

Sept 4 

1084 

27 

58 

05 

Sept 1 1 

12 n 

30 

43 

04 

Sept IS 

1308 

32 

81 

o: 

Sept 25 

1320 

32 

71 

06 

Oct 2 

1318 

33 

67 

06 

Oct 9 

1151 

35 

80 

07 

Oct 16 

1566 

38 

82 

07 

Oct 23 

1T06 

42 

104 

09 

Oct 30 

1694 

41 

106 

09 

Noi 6 

1698 

41 

99 

09 

No^ 13 

1750 

43 

117 

11 

No\ 20 

1634 

40 

92 

08 

Noi 27 

1830 

45 

120 

1 1 

Dec 4 

1765 

43 

119 

11 

Dec 11 

1683 

41 

92 

08 

Dec 18 

1568 

38 

76 

07 

Dec 25 

1291 

32 

73 

07 

Jnn 1 

1417 

35 

77 

07 

Jnn 8 

1584 

39 

57 

05 

Jnn 15 

1659 

41 

78 

07 

Jnn 22 

1737 

43 

74 

07 

Jnn 29 

1892 

46 

107 

10 


The Reaction test, as devised b'^’" iMoloney, practically obviated the 
hazard of reacnons and thus facilitated the wide use of to's:oid 

Requirements for the Schick test are in need of revision and standard- 
ization It IS not infallible and its limitations should be recognized 
For determining the antigenicit)'" of and differentiating betveen 
prophylactics the Schick test may be of little \ alue Antitoxin titrations 
give moie complete and reliable information 

Titrations of the blood serum of children ndio initially had no anti- 
toxin and were then submitted to various immunization procedures 
show that three doses of unmodified diphtheiia toxoid induced a higher 
antitoxin response than any of the other procedures compared, namely, 
twm doses of unmodified diphtheria toxoid, one dose of alum piccipirarcd 
toxoid and two doses of alum precipitated toxoid Titrations of blood 
scrum of viccinated children indicate a loss in antitoxin as tunc passes 
Field studies show”^ that the reduction m diphtheria, in those lacci- 
nated w ith two doses of toxoid, is, like the antitoxin response, less than 
the reduction in those vaccinated wnth three doses and that the diphtheria 
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occurring in the latter group is reduced by approximately 90 per cent 
as compared with that found in schoolmates under the same exposure 
Records show striking declines in diphtheria morbidit\'^ and mortality 
and in the incidence of carriers in various cities and provinces in Canada 
following the wide use of toxoid 

The abruptness of this decline in diphtheria morbidity and mortality 
and in the instance of diphtheria earners in Canada following the exten- 
sive use of toxoid, the absence of any comparable diminution m the 
number of cases or of deaths from diphtheria prior to the use of toxoid, 
and the demonstrated efficiency of toxoid in preventing diphtheria in 
those vaccinated, leave no doubt that the decline is due to immumzation 
The extent of the decline in several of the largre cities and in certain 
of the provinces of Canada shoves indubitably that diphtheria is a 
preventable disease 
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-^HE information at present available concermng the repre- 
sentation of somatic sensibility in the cerebral cortex is 
admittedly fragmentary This state of affairs is doubtless 
due to the peculiar difficulties which attend all investiga- 
jS tions of sensory functions Extensive experiments can be 
carried out with proper control procedures in animals, but here the 
interpretation of results is often made difficult by the fact that it is not 
always easy, in the absence of a verbal report, to disunguish between a 
motor and a sensory deficit, and to consider sensation m an animal is to 
draw an inference which, however plausible, has no place in objecuve 
physiological work While clinical studies in this field possess the great 
advantage that they permit an examination of sensoty experience, they 
suffer from the fact that the nature of the material greatly limits the 
range of experimentation 

In the exploration of the somatic sensory functions of the cortex a 
number of methods have been used Some idea of the areas concerned 
'I'ls been gained by inference from the distribution of thalamocoracal 
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fibers mediating deep and cutaneous sensibibty After interruption o 
these at or near the thalamus, Poliak^ traced their degeneration into tK 
cortex His results m the monke)^ indicate that the somestheuc projeaioi 
area is a large one extending “about equally, orally and caudalKJip^ 
the sulcus centralis as well as over the internal face of the hemispleie 
u here it reaches the sulcus cinguli ” By studying the retrograde dcocn 
eration in the thalamus following removal of one or anodier pan of th» 
area Clark and Boggon,- A^^alker® and others have added iniporurk 
details to our anatomical knowledge of this representation The inter 
pretation of these findings in terms of function is one of the pressint; 
problems confronting neurophysiologists 

In the clinical studies of this subject the most defimte results ha\e 
been obtained by stimulating the exposed cortex of the human subject 
in the course of operaove procedures not mvolvmg a general anesthetic 
This method was early used by Cushing^ to study sensation, and more 
recently others, notably Foerster^ and Penfield,® have published detailed 
maps of the somesthetic representation indicated by it The results ob- 
tained by different neurosurgeons have on the whole been m fair accord 
as regards the sequence of the representauon of the parts of the bod\, 
but there is some disagreement about the question of bilateral represen- 
tation and the matter of overlap of sensory and motor areas® A Mlid 
criucism of this method is that application of a stimulating current to 
tissue of such histological complexity cannot be expected to give the same 
result as the arrival of definitely grouped corticipetal nen’^e impulses 
This IS doubtless reflected in the nature of the sensauons experienced by 
the subjects Most frequently numbness and tinglmg, only rarely definite 
sensations comparable to those experienced in normal life, are reported 
In brief, the cortical stimulation experiments have yielded much impor- 
tant information regarding the locus of representation, but have told us 
little about the sensory modalities represented 

Many studies of the effects of cortical ablations and lesions upon 
sensory functions have been made Much of the clinical work has suffered 
seriously from inability to determine the exact extent of the lesion In 
the experiments on animals difficulties have arisen from the fact that 
usually the onh'- available criterion of a sensor}?^ disturbance follovnng an 
ablation is a failure of or a deficiency in some motor performance 
Therefore, if the sensory modality under investigation is one vhich is 
represented in the cortical area governing the motor act, the ablation 
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method is useless This point is emphasized in view of the evidence indi- 
eating that the region of the motor cortex subserves certam sensory 
^ funcuons ® ’’ ® When, hov^ever, it can be shown that the cortical sensor)- 
and motor mechanisms subservmg an act are spatially separate the 
method may yield illuminaung results 

Significant results bearing on the problem of the somatic sensory 
funcuons of the cortex have been obtained m ammal experiments by the 
method of local strychmnization Dusser de Barenne" has shown that the 
local apphcation of strychmne to certain parts of the cortex of cats and 
monkeys produces signs of marked hyperexcitabihty of the skm to 
tactile, thermal and nociceptive stimuh and of the deeper structures to 
pressure In the monkey the cortical area m which the local apphcation 
of the drug produces symptoms of hyperesthesia covers not only the 
entire parietal lobe, but also the precentral regions as far forward as the 
arcuate sulcus It includes areas 4 and 6, which are important motor 
projection areas, as well as areas 3, i, 2, 5 and 7 The symptoms of 
sensor)- excitation indicate that the cutaneous sensibility of both sides 
of the body is represented m each cortex, while deep sensibility is chiefly 
represented in the contralateral cortex The action of strychmne fails 
to brmg out the detailed localization which other methods have revealed, 
the cortical zone is divisible only into leg, arm and face areas The appli- 
cation of str)-chmne to a few square millimeters within any one of these 
three gives rise to the same hypersensibihty as strychmnization of any 
other similar fraction of that area Dusser de Barenne has always explamed 
this on the basis of the assumption that strychmne causes a spread of 
excitation through the whole of the area, and recently in work with 
McCulloch® he has secured direct evidence of the correctness of his 
explanation As Dusser de Barenne has pointed out, strychmne in bring- 
ing out the maximum of sensory funcaon obscures the finer functional 
differentiations This is the chief hmitation of the method It has, hoxv- 
ever, delimited a large area mto xvhich, it is reasonable to suggest, future 
work will have to fit the details, funcuonal and anatomical, of the total 
cortical representation of each modality of somatic sensibihty 

The problem of the representation of somatic sensibility in the 
cerebral cortex is one which, in spite of more than sixty years of experi- 
mental attacks upon it, still demands that attenuon be given the matter 
of locus Until this aspect of the problem has been further elucidated 
It is hkely that considerations of the mtimate nature of the cortical 
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mechanisms involved will prove delusive It was with this point in mind 
that the experimental work which forms the basis of this lecture vas 
undertaken Two methods have been employed, one of them old, the 
other qmte new It was hoped that each might give information bearing 
on the important question whether the different modalities of cutaneous 
and deep sensibility have cortical representations vhich are spatially 
separate, but m this respect our work to date has been disappomuno- 
I am able, however, to report results which appear to give precise infor- 
mation concerning the locus of cortical mechanisms subsen’^mg tactile 
sensibility 

I Sensory Components in the Cortical Management of 
THE Placing and Hopping Reactions 

The fact that m the monkey certain postural reacoons are dependent 
on the cerebral cortex has permitted the analysis v^hich forms the first 
part of this lecture The simplicity of these motor acts, their uniform 
presence m normal animals and their easy elicitation by specific stimuli 
make them singularly favorable instruments for the study and dehnutation 
of the cortical control In the course of a series of experiments designed 
to delimit the central management of these reactions ^Voolsey and P® 
have been able to secure certain information concermng the cortical 
representaaon of the sensory modalmes involved in their elicitation 
The responses are the placing and hopping reactions which were first 
described by Rademaker^^ and which have been further studied m 
several groups of animals by the lecturer and his collaborators Of 
special significance in the present discussion are those placmg reactions 
which are evoked by tactile stimulation and the hopping reactions The 
latter are proprioceptive in origin 

The Placing Reactions — A pnman requirement for normnl stinclmg is tint the feel 
should be placed in the proper position To a considerable extent the normal monkei 
accomplishes this through the agency of the following reactions 

1 When the animal is moied toward a supporbng surface Msual stimuli cause tli 
feet to be put down in such a waj that without further adpistment the\ can suppor 
the body m standing If the mo\ement of the bodj is downward and sufficientb rapic 
vestibular stimuli wiU bring about a similar response Altliough we have made a stud 
of the central control of these visual and vestibular placing reactions, our results a 
irrelev ant for the purposes of tlie present discussion and w lU not be giv en 

The remaining placmg reactions can be elicited m pure form onlv' when visual plaei 
IS excluded bj' blindfolding or by remov al of the occipital lobes 

2 If the animal is held in the air with legs free and dependent, tlie slightest conta 
of any portion of the hand or foot w ith the edge of a table results in eitlier an immedia 
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and accurate placing of the palm or sole on the table or a grasping of its edge bv fingers 
or toes This response is usually followed immediatelj b\ placing of the unstimulated 
opposite hand or foot (cross-placing) 

3 If with arms free, the chin, lips, sides of the jaw, or merely the hairs of the face 
are brought mto light contact with some supportmg surface both hands are mstantli 
raised and placed on the source of the stimulus Occasional^ the feet are also placed 
When the arms are held such stimulation causes the feet to be brought up and placed 

4 When the arms or legs are thrust oier the edge of a table on which the animal 
IS standing, Ijing or sitting tliei are immediatelj lifted so that their original position 
on the table is regained (Since both tactile and propnoceptiie stimuli ma\ enter mto the 
elicitation of this reaction w e hai e not used it in our attempt to soh e the problem under 
consideration ) 

5 A proprioceptive placing reaction of the limb mav be evoked in animals m which 
reaction 2 has been differentially abolished bj appropriate surgical procedures, e g , 
parietal lobectomy In such preparations contact of the apical portions of the limb with 
a table edge does not of course evoke placing AVhen, however, forward displacement of 
the body has induced a considerable degree of retrofle\ion at shoulder or hip, the hand 
or foot IS lifted, carried forw ard and placed far inside the table edge This is a reaction 
which Rademaker termed a proprioceptive correcting movement of the limb 

The Hopping Reactions — These are specific corrective movements of the limbs which 
sen e to maintam a standing posture under conditions mi oh ing displacement of the bodv 
m the horizontal plane They maj' be demonstrated bv holding the animal so that it stands 
on one arm or one leg Then on moving the body forward, backward or to either side, the 
limb hops m the direction of the displacement so that the hand or foot is kept directlv 
under shoulder or hip When displacement of the body induces m the limb a deviation 
from the normal median perpendicular position the supporting tone of the muscles 
around the proximal jomts diminishes, the limb is flexed, moved in the direction of the 
displacement, and the apical portion put down again to give a median support for the 
body in its new position Thus the hopping reactions, like the placing reactions, serve 
to put the feet m the normal position for standing, but thev also contribute to the 
maintenance of equilibrium The nature of the postural changes which induce these specific 
responses suggests that thev are proprioceptive in origin According to Rademaker and 
Hoogerwerff’ the adequate stimulus is actuallv a stretcliing of one or another group of 
muscles Whether or not sense organs m joints or tendons are concerned is a question 
which has not been decided Our observation that hopping m the leg can be evoked bv 
body displacement after complete denervation of all parts below the knee shows clearlv 
that these responses are not dependent on contact or deep pressure, but are evoked bv 
stimulation of proprioceptors in the proximal portion of the limb We feel fullv justified 
in using them as criteria of the operation of a central controlling mechanism which is 
thrown into action by afferent impulses from proprioceptors 

The Comparative Physiology of the Reactions— In the reptile (alligator, lizard) 
placing in response to tactile stimulation does not occur, but proprioceptiv e placing and 
hopping reactions are present These depend upon central mechanisms Iving below tlie 
telencephalon ” ” In the rat and rabbit reactions similar to those described aliov e occur, 
but they are less well developed, on decortication all placing reactions in response to 
tactile stimulation disappear, but the hopping reactions are onlv slightlv disturbed " 
In the cat and dog removal of cortex produces a similar but more complete deficit’ ” 
Thus in the ascending scale of v ertebrate quadrupeds the central control of these particu- 
lar responses becomes more and more “corticalized ” In the subprimate mammals it has 
been found that the cortical management of the reactions of the legs of one side is 
spatially limited to the sensorimotor area of the opposite hemisphere, a maximal cortical 
deficit IS produced by ablation of this area alone while removal of all cortex except the 
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Fig 1 — Four frames from a motion picture film taken fifteen months 
after remo\ al of areas 4 and G of the left cerebral corte\ A-D show stages 
of the normal placing leaction of the left arm ■nhich occurs when the backs 
of the fingeis are bi ought into slight contact with the edge of a table 
Note that the response fails to occui in the arm contralateral to the 
cortical ablation (^Voolsc^ and Bard ”*) 


sensorimotor zone leaies the i espouses unimpaired Because of the more highli deiel 
oped cortex of the monkey it has been possible to extend the study of these reactions 
beyond the task of deluniting the total area of cortex concerned m their control to an 
analysis of the respectn e roles plaj ed by the cortical motor and sensory components 

Expenmental Results— Ait&x: hemidecortication m the monkey all 
these responses except the labyrinthine placing reactions (which become 
greatly deficient) are totally and permanently abolished m the contra- 
lateral limbs, while those of the ipsilateral extremities remain entirely 
normal With this as an established fact experiments were carried out to 
determine just which cortical areas are concerned It was found that 
unilateral removals of (a) all cortex rostral to the central fissure, i e , the 
frontal lobe, or (b) areas 4 and 6 together, or (c) the cortex correspond- 
ing to Brodmann’s representation of area 4, cause enduring loss of all 
contralateral reactions except the visual and labyrinthine which are 
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Fig 2 — A contact cross-placing reaction in the nionke\ sho^\n in Fig 1 
Because of the absence of area 4 of the left cortex the right foot is not 
placed %\hen it is touched to the edge of the supporting surface, but this 
tactile stimulus elicits placing of the left foot, a response Mhich, as ex- 
plained in the text, depends on the integritj of the left postcentral gj rus 
(’\Voolse^ and Bard”) 

retained m modified form Incomplete extirpations of area 4 (as outlmed 
by Brodmann) or removal of both banks of the central fissure (Pohak’s 
focal sensory zone) produce permanent deficiencies but not complete 
losses 

When a unilateral precential ablation has produced a complete loss 
of the placmg reactions of the opposite limbs it is sail possible (in a bhnd- 
folded ammal) to obtain placing of the sound (the ipsilateral) hand or 
foot by brmging the deficient (the contralateral) members into shght 
contact with the edge of a table We have termed this response a contact 
Cl oss-placmg leactwn (Fig 2) Its occurrence indicates that a light tac- 
tile samulus is appreciated although the motor responses of the samulated 
members are completely deficient Obviously the disappearance of the 
contralateral contact placing reacuons which follows removal of the 
entire frontal lobe or of area 4 represents a motor rather than a sensory 
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loss Since contact cross-placing reactions cannot be obtained after 
complete hemidecortication it appears that they depend on postcentral 
cortev In fact they depend on the postcentral gyrus and it may be sup- 
posed that the cortex of this region, on receiving afferent impulses origi- 
nating at the surface of the contralateral half of the body, somehow 
brings into action the motor cortex of the opposite hemisphere To date 
we have been unable to secure any evidence that there is an ipsilateral 
cortical representation of the type of sensibility necessary for the contact 
cross-placing response 

The all-important role of the postcentral gyrus m die central medianon 
of placmg reactions evoked by light contact (tactile stimulation) is 
clearly shown by the results of its removal After such an operation (also 
of course after unilateral parietal lobectomy or removal of all cortex 
except the frontal lobe) an appropriate contact samulus applied to the 
hand, foot or jaw of the opposite side causes neither placmg nor cross- 
placing This loss IS permanent and entirely contralateral, the reactions 
of the ipsilateral limbs evoked from that side remam normal That the 
deficiency is not the result of impairment of the cortical motor mechanism 
IS demonstrated by this fact When the side of the face opposite the 
intact hemisphere is given an appropriate tactile stimulus while the limbs 
of that side are held, the limbs contralateral to the ablation engage in a 
perfectly executed cross-placing response This reaction is a phenomenon 
udiich has permitted us to demonstrate a spatial separation of the motor 
and sensory components of the cortical mechanisms essential for the plac- 
ing reactions eimked by tactile stimulation Cross-placmg depends on 
some functional connection between the postcentral g)Tus of one hemi- 
sphere and area 4 of the opposite side It is of mterest that complete 
division of the corpus callosum fails to abolish or in any way to modify 
the cross-placmg reactions 

Although ablation of the postcentral g)uus completely and perma- 
nendy abohshes the possibility of inducing placmg reactions m response 
to tactile stimulation of the opposite side, hopping reactions are only 
temporarily if at aU affected After such an ablation and even after re- 
moval of all cortex except the frontal lobe they soon return to normal, 
and then proprioceptive placing can also be elicited Many experiments 
have afforded evidence that removal of all cortex lying rostral to area 
6 does not affect either hopping or placing The conclusion diat the entire 
cortical management of these propriocepm'^e responses is situated rostral 
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to the central fissure seems justified in view of two additional facts 

(a) removal of the second parietal lobe does not affect the reactions and 

(b) proprioceptive cross-placing cannot be obtamed after hermde- 
cortication If there is a sensory component in the cortical control of the 
hopping and proprioceptive placing reactions it must be precentral m 
location and therefore anatomically quite separate from the sensory cor- 
tical mechamsms essential for the tactile placing reactions We have, 
however, been unable to demonstrate any topographical division of the 
cortical management of these proprioceptive reactions mto sensory and 
motor parts The identification of a sensory element here would permit 
the conclusion that the two types of sensibility (tactile and proprio- 
ceptive) involved in these two groups of postural reactions have separate 
representanons in the cortev Although it seems probable that a sensory 
element enters into the cortical control of hopping and proprioceptive 
placing, there remains the possibility that the motor region may act 
merely by facilitating through tome efferent discharge a subcortical 
mechamsm and that the withdrawal of this influence on removal of area 
4 abolishes these responses by raismg the threshold of the subcorneal 
center to proprioceptive impulses * It is certainly most unlikely that m 
the evolutionar)’’ process M'^hich has resulted m corticalization of the 
control of these reactions the ancient subcortical mechamsm apparent 
in reptiles and discermble in decorticate rabbits, rats and carmvores has 
been bodily lifted into the cerebral cortex Indeed its existence m the 
monkey can be demonstrated Here, as already mentioned, removal of 
area 4 or hermdecortication completely abolishes the hopping reactions 
of the opposite legs, no return is seen durmg postoperative periods of 
from one to three years, and m this sense the funcnonal loss is permanent 
Yet if in any of these preparations the mtact cerebral hemisphere is sub- 
jected to an ablation which includes area 4, poor but definite hopping 
reactions can be elicited at once m the legs contralateral to the original 
lesion and later in the ipsdateral limbs Woolsey has obsen’-ed this phe- 
nomenon m a completely decorucate monkey which to date has survived 
removal of the second cortex for more than four months 

In an earlier communicauon^' it has been urged that a true measure 
of the degree of cortical locahzation of any function can be obtained only 
by determming how much cortex may be removed without disturbmg the 
funcaon m question In attempung to apply this principle to the present 

* This possible explanation of the role of the motor cortex in the central control of the hopping reactions 
was first suggested to the writer b> Dr Warren S McCulloch of Yale University 
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problem we found that ablation of all cortex of the frontal lobe lyma 
rostral to area 4 or extirpation of occipital and temporal lobes together has 
no permanent effects on the hopping reactions and the non-visual placing 
reactions A^^hen both removals were carried out in the same hemisphere 
the remnant, consisting of areas 4, 3, i, 2, 5 and 7, vas able normally to 
control the reactions of the opposite legs In two animals the subsequent 
removal of the entire cortex of the other hemisphere did not affect the 
reactions of the limbs opposite the remnant 

Covchisions—Yxom this study Woolsey and I have concluded that in 
the monkey the cortical management of those placing reactions v^hich 
are evoked by tactile sttmuh is confined to a zone consisting of the parietal 
lobe and that portion of the frontal lobe which corresponds to Brod- 
mann’s designation of area 4 The cortical motor mechamsm essential to 
the execution of the placing reactions of the limbs of one side is situated 
in area 4 of the opposite henusphere Impulses from tactile receptors in 
the limbs of both sides and from similar receptors located on both sides 
of the face can apparently throw this motor mechanism into action, but 
this effect depends on die integrity of the postcentral g)^rus opposite the 
side stimulated It is therefore reasonable to conclude diat die form of 
tactile sensibility involved m the ehcitation of the placing reactions has 
a cortical representation which is confined to die postcentral gyrus 

Our results also show that the cortical management of the hopping 
reactions is situated entirely precentraUy and that these responses are 
independent of all cortical tissue lying outside the frontal lohe But, as 
has already been mentioned, they do not permit us unqualifiedly to assert 
that this cortical mechanism contams a sensory component That an 
efferent projection system origmatmg in area 4 is almost completely 
essential for the occurrence of hoppmg m the monkey cannot be doubted 
The question whether its influence on hopping is exerted through a 
tonic action on some subcortical center or is the result of its activation 
by corticipetal impulses origmatmg m proprioceptors is one v hich cannot 
be answered by the results of our ablation experiments 

II The Representation of Tactile Sensibility in the Cortfx 
OF THE Monkey as Indicated by Cortical Potentials 

As already related, the work which M^oolsey and I carried out on 
the central control of the hoppmg reactions yaelded no certam proof that 
the proprioceptive impulses which induce these responses actually reach 
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the coitc\ About the time th.ir we t.uuc to leali/c this f.itt we had the 
good foitime to )oin foites with W.idc Maishall, who, a shoit time bcfoic, 
had intioduced amphficis md a catliodc lav oseillogiaph into the 1ohns 
Hopkins laboiatoiy and Iiad bi ought wtth him not only icthnicil com- 
petenty but also a numbci of sound and helpful ideas 1 ogethci the tin ce 
of us set out to detcimine M'hethti i study of evoked eoitieal potentials 
might not thiow fuithei light on the eoitieal lepiesentation of soniatie 
sensibility Although we began with the ho]ie that we might settle the 
question whethei toueh and muselc sense hive topogiaphieally sepaiate 
eoitieal lepiesentations, we weie soon diveited liy the diseoveiy that 
oui method was eapable of levealing in piofuse detail a eoitieal lepiesen- 
tation of taetile sensibility Foi ovei a yeai the study of this has eonsii- 
tuted the gieatei pan of out joint effoits and only leeently have we 
made lathei desultoiy attempts to solve the otiginal pioblem Tt must 
be admitted that to date those of out lesults whieh beat on the question 
of the eoitieal lepiesentation of musele piopi loeeptois aie ineonelusive 
Consequently, the lemaindei of tins leetuie will deal with oui moie 
evtensive and fai mote deeisivc study of the toueh lepiesentation 

At the time that we began out investigations theie hid appealed in 
the liteiatuie evidenee to show that stimulation of afleient fibeis in 
somatic neives may induee eleetiieal changes in one oi anothei pail of 
the cciebial eoite\ and a few obseivations hid indieated that simtlai 
eoitieal i espouses can be elicited by stimulation of leeeptois mediating 
cutaneous oi deep sensibility ■■■' No one, howevei, had undeitaken 
a systematic study in which the lelationship between the time and jilaee 
of both thepeiipliei il stiuiulus and the eoitieal ies|ionse was iigidly eon- 
tiolled With aiiangements foi leeoidmg which left no doubt as to 
whethei theie was oi was not a definite eon elation between stimulus 
and 1 espouse it was found, fiist in eats ind latei in a senes of twenty-live 
monkeys, that the application of diseiete tactile stimuli to any eiitaneoiis 
aica pioduees in the coite\ of the anestheti/ed animal well-loeah/ed 
suifaee positive waves 1 Iiese potentnls tie of such magnitude, show 
such legulanty ovei long penods of time, and aie so decisive in then 
eliaiaetensties that tliey can be studied witli a facility eompaiable to that 
enjoyed in studies of tlie ason jiotentials of isolated neive ti links '1 hat 
OUI effoits weie jiiodiietive of definite lesults fiom the veiy beginning 
was, 1 am suie, hugely due to Maishall’s insistence ujioii the use of 
lueehameally diseiete stimuli wliieh weie bnef in dm at ion, low in fie- 
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quency and near the human threshold m intensit^'^ Thus \\ ere avoided 
the complications attending spatial and temporal dispersion of afferent 
impulses Further, this mode of stimulation is strictly physiological, for 
the impulses m Inch reach the cortex arise in normal fashion from recep- 
tors "l^^hen a peripheral nerve trunk is stimulated it is no simple matter 
to make certain that the sensory fibers excited are ones which mediate a 
single modality, and even if this difficulty be satisfactorilj’- oiercome, 
some doubt must remain whether the centripetal impulses reach the cor- 
tex in a pattern avhich resembles the normal 

Expel nnental Methods— K brief description of the actual experimental 
procedure used uffil give a basis for judging the nature and significance 
of the results obtained The animals were anesthetized with pentobarbital 
sodium (occasionally chloralosan or dial Mas used) After opening the 
skull and dura so as to lay bare the greater portion of the external surfaces 
of one or both cerebral hemispheres tlie head of the animal Avas placed 
in a Horsley-CIarke instrument constructed to carry t\vo electrodes 
This arrangement permitted rapid and precise placing of the leads on 
the pial surface Exploration of one or the other bank of the central 
sulcus M^as carried out after the opposing g}Tus (precentral or post- 
central) had been carefully dissected aM^ay The medial surface of the 
cortex \vas exposed for study by removal of the inner portion of the 
opposite hemisphere When this had been done one bank of the sulcus 
cinguli could be explored after careful removal of the other The elec- 
,trodes Avere made of No 50 cotton thread dravm through steel tubing 
and kept M^et \vith Ringer’s solution One electrode M'as placed at a 
given point on the somesthetic area, the other on an indifferent region, 
e g , occipital cortex Provided such leads are separated by a distance of 
one centimeter or more, the posmon of the “indifferent” electrode has 
no significant effect on potentials attributable to activity under the other 
For observing and recording these changes a capacity-coupled amplifier 
having time constants of 93 and 500 msec was used in conjunction vuth 
a cathode ray oscillograph equipped Avith a fluorescent screen of medium 
persistence It Avas found that if the animal’s blood temperature was 
maintained at a normal level and if the portions of the exposed pial sur- 
face not under exploration at the moment v'^ere covered MUth cellophane 
the cortex remained in excellent condition for many hours Each mapping 
experiment necessarily consumed from nvelve to thirty-six hours, and 
we. have uniformly found that during these long periods the potentials 



Conical Repi esentatton of Somatic Sensibility 


597 


obtained do not progressively undergo significant reduction or changes 
in character In the course of some e\periments they occasionally dimi- 
nished in size or even disappeared for brief periods but reappeared and 
soon gained their previous magmtude 

Stimulation M^as applied to hair-covered areas by a small camel’s hair 
brush, to bare regions by the tip of a small von Frey hair or a cat’s vibrissa 
These objects u^ere mounted on a lever rigidly attached to the moving 
armature of an electromagnetic device the cods of which were energized 
by a pulse 3 msec in duration This produced a regular, quick, to-and-fro 
movement which, at the end of the lever, amounted to a displacement of 
approximately 0,5 mm within a few milliseconds Arrangements were 
such that the movement of the stimulator occurred at a given and adjust- 
able point on the \-a\is line of the cathode ray tube Thus a clear signal- 
lino’ of the exact time of stimulation was assured It was found that the 
application of the stimulator to the skin of a human subject gave a sensa- 
tion of very light touch which was just above the threshold 

Characteustics of the Evoked Cortical Potentials— With the acuve 
electrode on a cortical spot correspondmg to the peripheral area stimu- 
lated a distinct surface-positive v'ave follows each restricted tactile stimu- 
lus Even when “spontaneous” cortical waves interfere with the simpli- 
city of the record the procedure described above usually enables one to 
determine the presence or absence of a correlated response Nevertheless, 
the “spontaneous” actu ity does make this determmation difficult, and we 
have therefore ordinarily v^orked at a depth of anesthesia which gives a 
reasonably quiet base line, but does not seriously reduce the magnitude 
of the induced response Under these conditions the amplitude of a maxi- 
mal potential usually lies between 100 and 300 microvolts The rising 
phase occupies from 3 to 6 msec , the falling phase from 10 to 80 msec 
In the monkey the latencies, in milliseconds, average 15 to 20 for toes, 
8 to 1 1 for fingers, and 5 to 9 for face These values may fluctuate as much 
as 20 per cent, but are usually constant witbin 5 per cent 

A^^e have routinely employed a stimulation frequency of not more 
than one a second The discrete surface positive type of response with 
which we are dealing decreases in magnitude as the frequency is mcreased 
and It disappears at rates of from 12 to 15 a second This effect is appa- 
rently related to an interesting masking phenomenon vdiich we have 
encountered It can readily be show n that a given cortical spot may yield 
potentials of approximately equal sizes when a discrete tactile stimulus 
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IS applied successively to different points on a restiicted peripheral area 
Thus brush sumulanon of a feu- hairs uTthin an area on the arm one 
inch M ide and tv o or three inches long ill evoke potentials from a 
specific spot These potennals, hou evei, are attenuated or obliterated 
if another camel’s hair biush is applied m ith a contuuious niouon any- 
uhere else uTthin that particulai skin aiea If the secondary stimulation 
IS applied beyond the boundaries of an area represented at the cortical 
spot It has no such masking effect 

The extinction of the potentials u hen relauvely lou frequencies of 
samulation are used suggests the de\ elopment of a long refractorv period 
someuhere in the central mechanisms which respond Recently Mar- 
shall-^ has investigated this phenomenon In a senes of experiments on 
cats undei deep pentobarbital sodium or dial anesthesia one electrode u as 
placed in the lemniscus, a second in the thalamic radiations and a tlnrd on 
the sensory foreleg area of the cortex The absolute and relative refrac- 
tory periods (A R P and R R P ) \\ ere then determined in terms of the 
potential responses at each electrode to pairs of tactile or light electrical 
stimuli applied to the contralateial forefoot The ARP for the lemniscus 
u as found to be less than 5 msec u hile the second response dropped out 
in the radiations and the cortex at stimulation inten'als as long as 50-60 
msec and here the R R P was found to be more than 200 msec In a 
second group of experiments on monkeys the cortical responses to aveak 
electrical stimulations of a dmit were studied first Muth the animal under 
deep ether, then after complete emergence from the anesthetic and finalh^ 
under deep pentobarbital sodium anesthesia Multiple electrodes mounted 
in trephine holes served as leads Mhth deep ether the ARP is approxi- 
mately 16 msec, the RRP 72 msec In the absence of anesthesia the 
ARP IS only 4 msec and the R R P is about 1 7 msec But u hen admin- 
istration of pentobarbital sodium has resulted in full surgical anesthesia 
the ARP becomes approximately 38 msec and the RRP occupies an 
intenal of 500-700 msec These two groups of findings suggest that 
anesthesia, especially barbiturate anesthesia, tends to block ascending 
impulses by prolonging the refiactory period of thalamocortical neurons 
Depths of anesthesia w Inch nearly abolish the spontaneous w at es do not 
significantly affect the uuplitude 01 the latency of the first of a senes 
of eioked icsponses A i ery deep anesthesia, howevei, does markedlv 
reduce the amplitude 

Restricted tactile stimulation of a specific peiipheral locus elicits 
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responses over a cortical area of several square millimeters, but one or 
more spots of maximal potential are always found The site or sites of 
these can be determined only by moving the electrode in steps of a frac- 
tion of a millimeter The size of the cortical area varies with the part 
of the body surface at which the stimulus is applied Stimulation m ithin 
a region of relatively low sensibility, such as the back, gives rise to poten- 
tials which are limited to a very small cortical area In this case the maxi- 
mally active spot may be no larger than the effective area of the electrode 
and It is not uncommon to find that the potential drops to 5 or lo per cent 
of maximum when the lead is moved only o 5 mm In general the poten- 
tial decreases somewhat less abruptly in certain directions than in others 
Ik hen the cutaneous area stimulated is one nhere tactile sensibility is 
acute, e g , the skin of the thumb, the potentials appear over a different 
but very much larger fraction of the cortical somesthetic area Further, 
wherever this is the case, there are two or more spots of major potential 
situated along a more or less definite strip of cortex Although the poten- 
tials at these spots may be of nearly equal sizes there is usually one which 
shows a shorter latency than the others, at the other spots the longer 
latency appears as a 2 to 5 msec shift in the entire wave The fact that 
in any cortical area the potentials decrease much more precipitously when 
the electrode is moved in one direction than in another indicates the part 
played by purely physical spread In general our experience suggests 
that within any area potentials greater than 10 per cent of the maximal 
are physiologically significant if they occur at distances greater than 
I mm from the maximal point 

At present little can be said concerning the origin of these evoked 
cortical potentials The application of Dusser de Barenne’s"' method of 
thermocoagulation indicates that at least the outer layers of the cortex 
are not essentially concerned in their elaboration It is possible that they 
represent the summed action potentials of the terminations of thalamo- 
cortical neurons On the other hand, they may arise in the somata of 
cortical neurons The solution of this fundamental question must await 
the securing of data more pertinent to it than any at present available 

The Topography of the Cortical Repr esentation—K general mapping 
of the entire Rolandic region of one hemisphere can be achieved in a 
single experiment on a monkey by exploring the entire body surface with 
the stimulator each time the active electrode is placed on one of a series 
of arbitrarily selected points This, however, requires a vety long period 
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experiments a brief pressure stimulus (given by applying the lever-arm 
of the stimulator to a part) evoked rather weak potentials in the somes- 
thetic area of the ipsilateral cortex, but m these cases it was never certam 
that vibrations set up by the stimulus were not transmitted to the opposite 
side of the body v here tliey might easily act as adequate tactile stimuli 
No maximal potentials m response to tactile stimulation were ever found 
precentrally On foUowmg a longitudmal coordmate forv ard small v aves 
were usually picked up from pomts )ust anterior to die central sulcus, 
but these are probably the result of physical spread from the most anterior 
parts of the postcentral gyrus They were never encountered in ammals 
from which the adjacent portion of the postcentral g)Tus had been extir- 
pated some time previously 

Inspecaon of Fig 4 shovs that the representation of each parr 
tends to occupy a narrow strip of cortex winch runs diagonally to the 
sagittal plane These “diagonals” extend m a posterolateral duection from 
the central sulcus Up the postcentral g}TUS to the hemispheral rim and 
then dovm the medial surface and on to the upper bank of the sulcus 
cinguli the parts of the contralateral body surface are represented m an 
orderly sequence For all portions of the body caudal to the arms the 
cortical sequence clearly reflects the metameric origm of the dermatomes 
This IS especially strikmg m the case of the leg, xihere the prea-xial 
(dorsal) surface is represented, from hip to hallux, on the dorsal aspect of 
the hennsphere, xihile the postaxial (ventral) surface, mcluding the 
remainmg digits, is represented, from toes to hip, on the medial aspect 
of the hemisphere above the pomts for permeum and tad The order is 
that of the sensor)’- spinal skin-fields as determined by Sherrington"® for 
the hmdhmb of the monkey The sequence— hip, leg, foot, toes— shoum 
in charts derived from the results of duect electrical stimulation of the 
human sensor)’- cortex^® is, m the light of the xvork with cortical 
potenuals, a hrmted and only partly correct one This defect is of course 
chiefly due to the difficulties which attend e-’qilorauon of tlie medial 
cortical surface during neurosurgical procedures on man A feature of 
the sequence disclosed b)’- the evoked potentials which was iine-spected 
and appears to be new is that the head, as well as the neck, is represented 
betv een the areas for arm and bod)’ In this region even the face appears 
to hai e some slight representation The face area proper, hov’ever, is 
situated near the lower (lateral) extremity of the postcentral sensory- 
zone 
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Before the representauon of tactile sensibility had been mapped by 
the method of cortical potentials Woolsey and I made some attempts to 
abolish, by means of limited postcentral ablations, the possibibty of elicit- 
ing placing in response to tactile stimulaaon of a hand or a foot After 
these operations some of the animals showed what might be called “re- 
covery of function ” As a matter of fact \\ e lacked at that time any 
precise criterion of the sensory areas for hand or foot, we could only 
proceed on the assumption that they were situated directly across the 
central sulcus from the corresponding motor points We were of course 
unaware of the diagonal arrangement of the representaaon of a part 
It can be said, however, that subsequent reference to the maps has mdi- 
cated that in every case of partial “recovery” the postcentral ablaaon 
had been mcomplete Alore recently we have been able to correlate m 
one and the same animal the sensory loss determined by a study of the 
contact placing reactions with that mdicated by the method of exploring 
the cortex for evoked potentials The results obtained in one monkey 
are especially instructive In this animal a segment of the postcentral 
gyrus lying just above the end of the mtraparietal sulcus was removed 
Throughout a postoperative period of several months the contralateral 
hand was regularly placed when the thumb was brought into light con- 
tact with the edge of a table, but no placing occurred when this same 
tactile stimulus was applied to the ulnar side of the hand or to the forearm 
Before sacrificing the animal its cortex was examined for potentials m 
response to tactile stimuli It was found that the ablation had spared a 
large fraction of the thumb area, but had almost completely removed the 
representation of the tactile sensibility of the rest of the upper extremity 

Discussion and Conclusion— lx. must be recogmzed that in all proba- 
bility this method does not reveal the entire corucal representation of 
tactile sensibility It seems likely that the area within which the evoked 
potentials have been found is that which receives those thalamocorncal 
fibers which convey impulses originating m tactile receptors In other 
words. It IS a sensory projection area Whether the projections from the 
thalamus to parts of the cortex other than areas 3, i and 2 are concerned 
with tactile sensibility is a quesnon which cannot at present be answered 
conclusively It may be pointed out, however, that the anatomical studies 
of Walker® suggest that the part of the thalamus which receu es the 
majority of the fibers of the medial fillet and spmothalanuc tracts projects 
almost entirely upon the cortex of the central sulcus and the postcentral 
gyrus 
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In any consideraaon of our results the quesaon of the effects of the 
anesthesia must be given attention Anesthesia doubtless represses spread 
of impulses through the cortex and possibly it differentially blocks the 
entr}^ of tactile impulses into the ipsilateral cortex In a number of 
experiments m which several multiple electrodes were mounted m the 
skull, thus making it possible to record the potentials in the animal after 
emergence from the anestheac, evidence has been secured that the anes- 
thetics used do not significantly modify either the form or the locus of 
the potentials evoked by tacole stimulation In these experiments vuthout 
anesthesia Ave have been unable to demonstrate an ipsilateral representa- 
tion of the tactile sensibility of the body 

In conclusion it may be stated that this study, based on receptor 
stimulation and correlated electrical response, has shown that the tactile 
sensibihtA’ of each part of the body is represented in profuse topographi- 
cal detail oi'^er the postcentral gyrus It does not folloiv that the total 
cortical response to a tactile stimulus is confined to this area It is reason- 
able to suppose, however, that Avhatever that response may be it is based 
on the highly stable anatomical substratum which has been functionally 
demonstrated in terms of evoked cortical potentials 


BIBLJOGIt APHY 


1 Polnk, S Ihe mam afferent fiber m/'- 
tem-) of the cerebral cartel in primate‘t 
Berkeley, Uni% of Cnlifornia Press, 
1932 

2 Claik, AV E Le G and Boegon, H R 
Ihe thalamic connections of tlie jjirietal 
and frontal lobes of the brain in the 
monke^, Phil Ir Roy Soc London, 
Ser B, 1934-35, S2j 313 

3 AA ilker, A E Experimental stiida of 
thalamo-cortical protection of llie nii- 
ciqiie monkei, J Comp Keiirol, 1936, 

1 

4 Cnshing, H V note upon tlie faiadic 
stimulation of tlie postcentral ci riis in 
conscious patients. Brain, 1909-10, 92 
44 

5 Foerster, O Ihe cerebral cortex in mm. 
Lancet, 1031, 3 309 

(i Penfield, AA and Boldrei, E Somatic 
motoi and sensor; representation in 
cerebral cortex of man as studied b; 
electrical stimulation. Brain, 1937, 60 
389 


7 Diisser de B.irennc, J G Experiinental 
researches on sensor; loealiration in the 
cerebral cortex of the inonke; (Alaca- 
cus), Proc Rolf Soc London, Ser B, 
1924, 96 272 

6 Riich, T C Cortical localiration of so 
inatic sensibilit;, Aitoc Research Nen 
Hlent Bit , Proc, 1935, 15 289 
9 Diisser de Barenne, J G and McCulloch, 
AA'^ S Functional organiration in the 
sensoi; cortex of the monke; (Jlacaei 
mulatta), T Keurophystol , 193S, 1 69 

10 AA'oolse;, C N and Bard, P Cortical 
control of placing and hopping reac- 
tions in Macaca Mulatto Am J Phi/i- 
lol , 1936, 116 165 

11 Rademiker, G G J Da^i Stehen Berlin, 
Spiinger, 1931 

12 Radeniaker, G G J and Hoogeriicrf, 
S Reactions pro;oqiiees par I’allonge- 
ment passif du muscle semi-tendineii\, 
Arch nierl de pln/'nol , 1930, 15 338 

13 Bard, P, Brooks, C IM and Lo;\r;, T 


Cortical Repi esemation of Somatic Sensibility 


607 


Cerelinl locili/ation of “liopping” ond 
‘pi icing ’ reactions in c its, nliliits and 
alligators, -tm J Phifsiol , 19i2 101 3 

14 I on gin I re, "W P llie central control of 
postural re ictions in the li/ard. Am T 
Phii-wl 1937, 119 3G2 

15 Brooks, C jM Studies on the terebril 
cortex 11 Im T PJn/^ioI , 1933 lOt 
162 

1C Brooks, C M and 'NVoolsei, C N Rela- 
tion in the r ibhit of electric ilh excitable 
ireas of cortex to pi icing ind hopping 
leictions. Am T Pln/'-wI , 1936, 116 17 

17 Bird P Studies on the cerebral cortex 
I Irrh yeurol ^5 P^i/rhint 1911 
,0 40 

IS B oolsei C >7 Postural relations of 
frontal and motor cortex of (he dog. 
Brain, 1933, oG 353 

19 II 11 shall, B H, Boolsei, C \ ind 
Bard, P Cortical represent ition of tac- 
tile sensibiliti as indicated b\ cortic il 
potenti ils Science, 1937, S5 388 

20 Bartlei, S H Gross difterential actniti 
of dog s cortex as recealed In action cur- 
rents, P^iicliol Monon , 1933, 44 30 


21 Derbc shire, \ J, Rempel, B, Forbes, 
\ and Lambert, E F Effects of anes- 
thetics on action potentials in the cere- 
bral cortex of the cat. Am J Phynol , 
1936, lie 577 

22 Gerird, R B , Alarshall, B H and 
S ml, L T Electrical actn itc of the cat’s 
brim. Arch Xeurol ^5 PiycJiiaf , 1936, 
>6 (>75 

23 Iracis, L E and Herren, R 1 The 
relation of electrical ch inges in the brain 
to reflex actniL, J Comp Psi/cliol , 
1931, IS 23 

24 M irslnll, B H The effect of anesthesia 
on the responses of central sensorc 
s\ stems, Am T Phijiiol , 1938, 123 
140 

27 Iliisser de Barenne, J G and Zimmer- 
m inn, H M Changes in the cerebral 
cortex produced be thermocoagulation, 
Arch y enrol P^ijchiat , 1935, 33 123 

26 Sherrington, C S Experiments in exam- 
inition of the peripheral distribution of 
the fibers of the posterior roots of some 
spinal nenes, Plul Tr Roi/ Soc Lon- 
don Ser B, 1893, IS 4 641 



6o8 


THE BULLETIN 


THE PRESENT STATUS OF GYNECOLOGIC 
ENDOCRINE THERAPY 



Howard C Taylor, Jr 

|ynecologic endocrine therapy has enjoyed an extra- 
ordinary development m the last few yeais It is only a 
decade since the only available endocrine products from 
the ovary or anterior pituitary were desiccated extracts 
now regarded as quite inert, but which the gynecologist 
optimistically made use of Since then, glandulai preparations of three 
or four major types, each in several forms with varying indications, have 
become available Yet it is almost universally recognized that the rapid 
expansion in the clinical use of these substances has been accomplished 
at some sacrifice of soundness and sincerity 

The reasons foi the vogue xvhich endocrine therapy is enjoymg are 
not hard to find First, there is the undoubted need for a scientific therapy 
of the many functional disorders of the female reproductive system 
Furthermore, the so-called sex hormones are apparently relatively safe, 
moie or less regardless of dosage, and no accidents have occurred, such 
as attended the introduction of insulin, thyroid extract or pituitrin 
That a certain artificial demand has been created by an advertising 
campaign to the physician is also probable 

Yet the most important reason for the acceptance of the new products 
IS the brilliance of the basic scientific work which preceded their appear- 
ance in the clinical field, for whatever may be said against the new 
endocime therapy, it can never be said that it is entirely empirical The 
soundness of the reasoning which leads to the prescription of certain 
gland products is often so good as to make the physician biased m the 
evaluation of his results To this sound physiologic background must 
be added the helpful but misleading fact that gynecologic endocrine 
dysfunction has a great tendency to spontaneous improvement A series 
of opumistic lepoits has, as a result, led to a rapid approval of the endo- 
crines for many conditions foi xvhich more critical judgment may 
eventually question their value Any attempt at present to delimit the 
field of gynecologic endocrine therapy is bound to be tentative and to 
lead to conclusions xv^hich wall be unacceptable to many Nevertheless 
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such provisional accounting may occasionally be useful 

In the followmg pages, the subject of gynecologic endocrine therapy 
will be considered under the followmg heads 

(1) The endocrine agents now available for affectmg the female 
pelvic function and their physiologic action 

(2) The diagnostic methods available to deterrrune the physiologic 
nature of the disturbance underlying the patient’s chmcal sj'^mptoms 

(3) A classification of the conditions for which the so-called sex 
hormones have been advised into categories of relatively proven use- 
fulness 

I The Available Agents 

The agents available for affectmg the endocrme status of the female 
reproductive tract fall into several groups First are those which m a 
measure reproduce the function of the ovary itself by actmg upon the 
secondary organs, the uterus, vagina and breasts This group mcludes 
the various estrogenic substances and the specific hormone of the corpus 
luteum Second are the substances which affect the ovary and are there- 
fore classed as gonadotropic They are a somewhat miscellaneous group, 
both as regards their origin and action Third, there is the hormone of 
the thyroid gland whose action on the pelvis is not defimtely understood, 
but whose chmcal effectiveness for some conditions seems estabhshed 
Finally, there is radiation therapy, which as a rule has the opposite action 
from that of most of the hormones, namely, to reduce rather than 
increase function 

A THE ESTROGENIC HORMONE 

Estrogemc substances are available for therapeutic use in several 
forms The substance most widely employed is probably estrone or 
ketohydroxyestrm, known to the profession by the terms theehn, folh- 
culm, ammotm, menformon and others A closely related substance is 
estriol or trihydroxyestrm, sometimes called theelol This latter product 
IS somewhat less active than estrone, but has been believed to be more 
efficient as a preparation to be given orally A material mtermediate in 
chemical formula between estrone and estriol is estradiol or dihydrox}'- 
estrin This substance has been combmed with benzoic acid to form 
estradiol benzoate, marketed under the commercial names, prog^mon B 
or oestroform B This compound has the property of being more slowly 
broken up in the body thin are the simpler estrogens and has there- 


fore the advantage of a more piolonged effect A fourth cstiotrenic 
substance is the one commonly known as emmenm (Collip^), and 
thought to be estiiol in a combined form, probably estriol glueuronidc 
(Cohem) It is much less active than are the “fiee estrogens”, pcrlups 
especially in the absence of an o\ ary, the site of its supposed tiansforma- 
tion to a moie potent foim It is lecommended, hov evei, as a substance 
especially available for oral administration 

Great confusion has resulted from the fact that the clinician has been 
subject to a constantly changing nomenclatuie of dosage, namely mouse 
units, rat units, and now, unexpectedly, international units The picsent 
unit, accepted by a committee of the League of Nations, is peihaps rela- 
tively permanent This “international unit” is the equivalent of one 
ten-thousandth of a milligram (o i gamma) of a ciystalline prcpaiation 
of estione The i elation of the animal units to this giavimetiic unit is 
actually quite vaiiable, depending on the method of bio-assay, but a 
mouse unit is usually accepted as about equal to one international unit, 
a rat unit to five international units 

Although the use of estiogenic substance has a certain lationale, the 
dosage for most of its indications is largely empurical This is obMous 
when It IS lemembered that except in the case of the menopause, the 
degree of ovaiian deficiency ndneh must be compensated foi by therapy, 
IS unknown A stait tovard the development of a lational dosigc Ins 
been made chiefly in refeience to the menopause Kaufmann'^ in 1932 
sho-wed that aitificial menstruation could be produced by a dosage of 
210,000 mouse units of piogynon benzoate folloM'^ed by 35 labbit units 
of corpus luteum This is apparently the basic requirement foi the build- 
ing up of an endometrium sufficient to cause bleeding Such a lesult, 
liowever, is unnecessary in usual theiapy and the goal is moie gcncralh 
simply the suppiession of the excessive anterior pituitaiy activity which 
IS associated with hot flashes Fiank, Goldbergei and Salmon"' have rc- 
poited the disappearance of the gonadotropic factoi from the uiinc, the 
alteiation of the ^aglnal spieads and the disappearance of menopause 
symptoms v hen 4,000 rat units aie given every other day for tv 0 vTcks 
Thus their figuie foi the suppiession of gonadotropic activity in a woman 
without ovaiian tissue is 120,000 inteinauonal units of estradiol benzoate 
in two weeks time Papanicolaou and Short'’ had found that it took from 
250 to 300 rat units daily to induce complete changes in the vaginal 
smear, and with oral administiation fifteen to twenty tunes this dose 
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Other \t'^orkers (Werner®) have, however, placed the figures somewhat 
lower and have noted stimulation of the breasts, endometrium and vagrma 
with as httle as 5,000 to 10,000 international umts Usmsf a different 
method of study, that of following urinary excretion of the estrogens. 
Mazer and Israel' noted that an injection of r,ooo rat units in castrated 
women produced normal levels for four days Larger amounts, such 
as 5,000 to 10,000 rat umts, produced a temporar)'’ hyperestrinism which 
fell to a normal level by the fourth to fifth day 

The use of estrogenic substance for any purpose m women u ho have 
sufficient ovarian function to menstruate does not give dependable results 
Since the basic ovarian function which the menstruating patient possesses 
IS difficult or impossible to gauge, the additional estrogenic substance 
which must be added to raise the theoretically low level to a theoretical 
normal is the purest guess work 

The functions of the estrogemc hormone which are mvoked to sup- 
port Its use in therapy are briefly the following 

(1) To stimulate proliferation of the mucosa of the uterus, vagina 
and mammary glands and to a certain extent the muscular walls and 
supporting stroma of these organs This function is the basis of the 
treatment of amenorrhea and hypomenorrhea due to deficient develop- 
ment of the endometrium, of dysmenorrhea supposedly due to deficiency 
of the myometrium, and of senile and juvenile vaginitis 

(2) To increase the sensitivity of the uterine musculature This 
function has given rise to little defimte therapy, although the estrogens 
have been suggested in the therapy of missed abortion and postmaturity 
in obstetrics 

(3) To suppress excessive activity of the anterior pituitary gland 
Continuous small doses of estrin have apparently found a definite place 
in the therapy of the menopause A somewhat paradoxical effect may, 
hov’^ever, be produced when very large doses of an estrogen are given 
and, instead of a suppression, a temporary mcrease in gonadotropic acuv- 
ity, especially in its luteinizing function, may result This reacuon may 
be at the basis of successful therapy of amenorrhea with large doses 
of estrin 

The dangers of estrogen therapy are, lilte its uses, somewhat theo- 
retical The experience of research m mammary gland cancer in mice, 
where the ovarian hormone undoubtedly is a factor in bringing out 
latent tendencies to cancer in susceptible strains, leads to some anxietv’- 



as to the effects of the too indiscriminate use of this agent Mammarv 
carcinoma developing during or after estrogen therapy is sometimes 
heard of, but such a coincidence must of necessity occasionally occur in 
\ lew of the frequency of spontaneous breast cancer Depression of the 
pituitary, and indirectly of the ovary, by long-continued injections is 
theoretically possible (Clauberg and Breipohl®) Immediate reactions 
associated Muth sv elling of hands, face and eyes have been noted 
(Klaften®) and unexpected uterine bleeding is not unusual 

B CORPUS LUTEUM HORISIONE 

Desiccated tablets of corpus luteum gland have been in use for a long 
time, but It IS only a few years since active preparations have been avail- 
able The names under which the hormone passes include progestin, 
progesterone, corporin, proluton, lipolutein and many others 

The question of units is again a confusing one Two biologic units 
have been tried, one based on the use of an adult, the other on an imma- 
ture female rabbit The former gives the American or Corner-Alien 
unit, which is about twice the size of the Clauberg or European unit 
(Young^°) More recently an international unit has been introduced, 
which IS the equivalent of one milligram of pure crystallme progesterone 
This unit IS a little larger than the Clauberg rabbit unit, considerably 
smaller than the Corner-Alien unit It is well to remember that an inter- 
national unit of corpus luteum is one milligram, an international unit of 
estrone one ten-thousandth of a milligram, for otherwise the respective 
doses of the two substances seem completely out of harmony 

The dosage of corpus luteum hormone is again largely empirical 
In castrated women Kaufmann^ found that from 35 to 90 rabbit umts 
(Clauberg) needed to be added to change a proliferative phase produced 
by estrogenic substance to a truly secretory endometrium On the other 
hand clmical results have been reported in dysmenorrhea with dosages 
varying from 2/25 to one rabbit umt 

The functions of the corpus luteum hormone upon which therapy is 
based are the following 

(i) The transformation of a proliferative to a secietory type of 
endometrium This effect leads to the use of the hormone in cases of 
bleeding due to a hyperplasia of the endometrium, and perhaps also in 
sterility when theoretically due to a deficient corpus luteum preparation 
of the endometrium 
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(2) The control of nidation of the ovum This function is bound 
up with the one just mentioned, for the protective effect of the corpus 
luteum on early pregnancy is in all likelihood the stimulation of early 
decidual development The loss of the corpus luteum early in pregnancy 
IS well knoivn to result in abortion, and the hormone has accordmgly 
been given in threatened or habitual abortion on the theory that a natural 
deficiency in the patient is to be remedied 

(3) Reductions in sensitivity of uterine musculature Repeated ob- 
servations and experiments have indicated that under the influence of 
progestin the uterine musculature becomes less responsive to certain 
stimuli, such as pituitrm, and that the uterus of certain ammals is less 
active during times when corpora lutea are present In this respect the 
effect of progestin is antagonistic to that of estrin This function has been 
used to build up a corpus luteum therapy of dysmenorrhea The same 
rationale can be found for its use in after pains following labor 

In general, progestin has been available until very recently in amounts 
too small for its wide trial m physiologically effective doses No dele- 
terious effects are yet recognized, beyond possibly a disturbance in 
menstrual rhythm or in the amount of flow 

C THE GONADOTROPIC HORMONES 

There are certainly several substances which affect the ovary and the 
testis and it is of primary importance to recognize the essential differ- 
ences m their actions Two effects on the ovary are of possible climcal 
importance, the sumulation of foUicle growth itself and the luteinization 
of follicles already present The former function is, in general, predomi- 
nant in substances derived from the urine of women in the menopause 
and from the pitmtary gland itself, the latter in products derived from 
the urine of pregnancy and from the placenta 

(i) The true anterior pituitary hormone is essentially folhcle- 
stimulatmg This or related substances have been variously styled FSH 
(folhcle-stimulating hormone), maturity factor, prephysin and gonado- 
gen and prolan A Even substances within this group undoubtedly differ 
from each other in their physiologic effects, depending upon their source 

The umts of measurement of the foUicle-stimulatmg hormone depend 
upon the producuon of mature follicles in the ovary of an infantile rat 
or mouse or upon an accepted percentage increase in the weight of the 
ovary or of the uterus The climcal dosage is quite undetermmed, and 



It IS possible on account of the scarcity and expense of the material that 
practically all recommended or reported doses have been insufficient 
to produce true clinical effects 

The use of the follicle-stimulating hormone is based on its knovn 
effect in causing development of the o\ ary and follicle formation On 
account of this it may logically be used in any condition of Icnov n hypo- 
ox ariamsm and Its secondaiy genital underdex elopment It is perhaps 
especially indicated in sterility due to failure of normal ovuhuon 

( 2 ) The gonadotropic substances derived from pregnancx’^ urine hax e 
been called APL (anterior-pituitary-like), prolan B antuitrin S anto- 
physin and follutein The standard on xxdnch this substance is measured 
IS based upon the production of corpora lutea in immature rats or some- 
times in mice 

The dosage here is again still on an empirical basis but the supply of 
this hoimone is sufficiently great to have permitted the tiial of a xxide 
range of dosage Novak and Hurd^^ lepoited success xxuth 200 lat units 
daily in cases of functional bleeding Kurzrok^" advises 750 rat units 
daily in cases of severe bleeding On the other hand, Hamblen^® failed 
to find exndence fiom endometrial biopsy that oxmlation or corpus luteum 
formation had occurred after total doses of 6,000 to 24,250 rat units in 
daih'" amounts of 400 to 8,000 units 

On account of its knoxxm luteinizincr effect on the immature ox aries 
of mice, the luteinizing hormone is recommended clinically xvhenever 
the corpus luteum is theoretically deficient Thus it is adxnsed especially 
m cases of dysmenorrhea and functional uterine bleeding For the latter, 
a direct effect on the endometrium itself has also been claimed The 
substance is Iikexxuse used, although probably xxuthout a sound theoretical 
basis, for x arious tx^pes of ovarian underfunction 

(3) A thud hormone of the anteiior pituitary is thought to stimulate 
secretion of the mammary gland The substance is measured in so-called 
bird units, depending upon its effect on the crop glands of pigeons 
It has been available as piolactin and has been used to stimulate the secre- 
tion of milk in the postpartum period (Kurzrok, Bates, Riddle and 
Miller^^) and in chronic mastitis (Lexxns and Geschickter^®) 

The dangers of the use of the gonadotropic substances are not knoxvn, 
and are probabN not great On account of the fact that these are com- 
plex molecules and are not yet axmilable as pine products, local and 
general reactions sometimes occur The luteinizing substance is not be- 
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lieved to have a simple physiologic effect on human ovaries, and abnor- 
mal cystic follicles may be produced (Geist^®) Certain defects produced 
m the offspring of mice injected with this material have led at least two 
observers to suggest that anterior pituitary hormone should not be given 
during the child-bearmg period (Wolff^'^) The contraindications based 
on animal experimentation have probably about the validity of indica- 
tions on the same basis 

D RADI\TION OF THE OVARY 

It IS perhaps unconventional to include radiation under the heading 
of endocrine therapy, but this is actually a most precise and effective 
method of influencing ovarian function The small dosage of radiation 
usually employed in gynecologic work shows that it is the ovarian effect 
M'hich is depended upon m practically all indications, except in the con- 
trol of mahgnant tumors 

It IS possible to produce certam different effects upon the ovary by 
latying the radiation dosage A large dose wiU permanently suppress 
the ovarian function by destroying all the folhcles, while one which is 
somewhat smaller, 28 per cent of a skin erythema according to Wmtz^®, 
will cause a temporary amenorrhea by injuring only those approachmg 
maturity That a stdl smaller dose has a “stimulating” effect is a possi- 
blht^’■ raised by certain reported successes in the treatment of amenorrhea 
and sterility 

The disadvantages of radiation tlierapy are well known The disap- 
pearance of the original symptoms almost always coincides with the 
appearance of the symptoms of the menopause Where a temporary 
amenorrhea is attempted, the chance of it becormng permanent must 
be accepted The possibility of damage to the germ plasm, on the other 
hand, must be thought of when conception occurs after a temporary 
amenorrhea In spite of these objections the place of radiation of the 
pelvis in the endocrmologic field is assured The invariable control of 
functional uterine bleeding m women approachmg the menopause is 
alone a more brilliant endocrine success than anything attained by the 
injection of hormone substances 

Radiation of the pituitary either to dimimsh or stimulate function 
has a much less recognized position The doubt which usually exists as 
to the actual relationship of the pitmtary to the symptoms, the uncer- 
taintv as to dosage, the unknov n effect on brain structure, and the not 
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infrequent loss of hair, combine to make this an unacceptable procedure 
except m research clmics 

E THYROID EXTRACT 

Thyroid extract must be mentioned in any list of endocrine agents 
affecting the pelvis The exact nature of its action on the genital organs 
IS unknown, but the clinical fact of disturbances m the reprodnctne 
functions in association with thyroid disease is veil established The 
frequent reports of thyroid extract successfully used to control pelvic 
dysfunction, especially m patients who have a low basal metabolism or 
who are overweight, demands its early consideration in all such cases 

II Diagnostic Procedure in Gynecologic Endocrine Therapx 

It \vould be an enormous aid to mtelligent therapy if there were 
satisfactory means of measurmg the activity of the ovary and pituitarj^ 
gland and actually determmmg the type and degree of dysfunction from 
which a patient with given symptoms is suffering Actually, although 
such terms as “hypopitmtarism” and “hyperestrimsm” are rather com- 
monly used, they are based largely upon supposition 

Certain tests to measure the function of the ovary and anterior 
pituitary have, it is true, been in use for some time and are constandy 
being improved They represent a thoroughly sound approach to the 
problem, but one which has as yet limited practical applications The 
tests are apt to be overlooked by the majority and perhaps overestmiated 
by the remainder of the profession A simple attention to details of the 
history and physical examination will in many cases give as much infor- 
mation as can be obtained Under certain circumstances, however, a few 
additional procedures may be of great value 

A THE HISTORY 

Here the patient’s age, the evidence of fertility as derived from the 
dates of her pregnancies and the use of contraceptives, as well as changes 
in weight, are of fundamental importance The menstrual history, how- 
ever, deserves the greatest consideration It is well to remember that 
the changes in the timing of the periods must always be ascribed to a 
deviation from the normal ovarian function in the form of delays or 
accelerations of the development of the follicle or corpus luteum 
Changes in the amount and duration of the flow, especially if this be in 
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the form of an mcrease, are much more apt to be due to local causes 
in the uterus than to a glandular disturbance 

B THE PHYSICAL EVAMINATIOX 

The physical examination is also of obvious value The state of the 
patient’s nutrition, especiall})- if there has been a recent pronounced 
increase or decrease in weight, has a great bearing on pelvic glandular 
function Pecuhar distributions of fat and hair, although written and 
talked of considerably, appear to be of little importance unless the 
degree of deviation from the normal is very marked A rough gauge of 
the patient’s constitutional degree of reproductive development may be 
obtamed from noting the size of the breast and nipples, as well as the 
external gemtaha, vagma, and uterus In contrast to this, some idea of 
existent ovarian function may be obtained by noting the degree of 
congestion or ischemia of the vaginal and cervical mucous membranes 
The palpation of the ovaries may be important, especially if enlarged, 
and hence probably cystic organs are detected 

C ENDOMETRIAL BIOPSY 

The patient’s own endometrium is decidedly the best test object to 
determme qualitatively, at least, the presence of ovarian and corpus 
luteum hormones Fragments of the endometrium are readily obtamed 
without anesthesia by various types of curettes devised for the purpose 
(Klingler and Burch, Novak,^® Hoffmann,"^ Rock and Bartlett,^^ Camp- 
bell, Lendrum and Sevrmghaus*®) By correlation of histologic sections 
with the time m the cycle at which the biopsy is taken, the presence and 
relative durations of the foUicular and corpus luteum phases may be 
determined The method may be of special value m the classification 
of amenorrhea and in the detection of a non-ovulatory cycle as the cause 
of sterility 

D VAGINAL SMEARS 

It has been shown by Papamcolaou and Short® that smears of the 
vagina from women in the menopause are made up of leukocytes and 
of compact, round or oval cells xvith tvell preserv’^ed nuclei from the 
deeper layers of the squamous epithelium The folhcular phase of the 
menstruating woman and the vaginal secretions of a menopause patient 
adequately treated with estrin are characterized by an absence of leuko- 



6i8 


THE BULLETIN 


cytes and of the oval nucleated cells, while in their place are found flat 
enlarged cells Math small pyknotic nuclei Numerous intermediate types 
of smears occur, corresponding perhaps to various degrees of vaginal 
atrophy The study of the vaginal smeais is of some practical use m 
determimng whether an adequate amount of estrin has been gUTn for 
the treatment of menopause symptoms, and perhaps for the sepaiation 
of the so-called hyperhormonal amenorrhea from the common type due 
to ovarian underfunction 

E BASAL METABOLISM 

A basal metabolism determination is of enormous importance in 
gynecologic endocrinology It is one of the few tests which are roughly 
quantitative, and if abnormal readings aie obtained, adequate agents are 
at hand for their correction A basal metabolism test is particulaily indi- 
cated Mdiere sterdity is piesent Math obesity or abnormal bleeding occurs 
unassociated Math a hypeiplastic pattern of the endometrium 

r BIO-ASSAY OF ESTROGENIC SUBSTANCE IN THE BLOOD AND UlUVn 

This procedure is one of the most interesting of the methods of 
clinical study of reproductive physiology Many clinicians feel that 
the ultimate has been done for the patient Math a genital dysfunction 
when she is referred for “hormone studies ” FeM?^ realize that the proce- 
dure IS still largely in the research stage and that unless tlie tests aie 
peifoimed with exactness and enormous laboi and expense, they aie of 
absolutely no value 

The assay of a single specimen of urine for estrin involves several 
chemical steps and the use of perhaps tM'^enty castrated mice oi rats 
It must also be remembered that the excretion of estrin is quite variable 
throughout the menstrual cycle, and that a report on a single specimen 
may give a quite erroneous idea of the patient’s ovarian function Even 
four specimens taken at M'-eekly intervals may accidentally stiike only 
the peaks or the depressions in the irregular curve of estiin excietion 
It IS scarcely possible to avoid, then, some system of continuous study, 
such as the assay of consecutive 7 2 -hour specimens, throughout the 
cycle Such a routine is confining to the patient and the actual cost of the 
test to the laboratory cannot be less than a hundred dollars Tests made 
upon the blood are even less satisfactor)'', for a mouse unit is rarely pres- 
ent in less than 40 cc The amount of blood that Mmuld be lequired 
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practically precludes repeated tests or a quantitative assay 

The indications for such an assay of the estrogenic hormones m 
practice are at present few If a patient menstruates, it may be assumed 
that a definite amount of estrogemc substance is being excreted Further- 
more, enough data have not yet accumulated upon urmary assays to 
define the range udiich should be considered normal Only if very large 
or very small amounts are excreted can the figure be given much sig- 
nificance In amenorrhea, the test may be of use in determimng prog- 
nosis and possibly m avoiding the mistake of treatmg a rare case of 
hyperhormonal amenorrhea with estrogenic substance 

G BIO-ASS A.Y OF GONADOTROPIC SUBSTANCE 

The study of anterior pituitary hormone excreuon is often attempted 
in association wnth estrogenic assays It must be remembered, hoAvever, 
that except during pregnancy and m pronounced degrees of ovarian 
underfunction, the gonadotropic hormones are present m the urine m 
amounts too small for accurate measurement V arious workers, it is true, 
have reported gonadotropic hormone in the urine of normal women 
especially at or near the time of ovulation (Zondek,^'* Katzman and 
Doisy,-^ Kurzrok et al,-° Frank and Salmon-') The results of different 
w’-orkers have varied so much from each otlier, how'ever, that the test 
must be regarded as having as yet little value in routine chnical proce- 
dures Certainly the number of units of gonadotropic hormone reported 
from a laboratory has no absolute significance, and the validity of the 
entire report depends entirely upon the accuracy and smcerity of the 
laboratory doing the assay The field for the tests for gonadotropic 
hormone in the non-pregnant woman is certainly at present very small 
Possibly It may give an indication of the type and prognosis of certam 
forms of amenorrhea Other uses for the test may develop Avith refine- 
ment of methods 

H CORPUS LUTEUM 

Corpus luteum hormone cannot be detected in the blood or urine of 
the non-pregnant patient For this reason, until very recently, the endo- 
metrial biopsy taken shortly before mentstruation has been the only 
w'ay of determimng Avhether a corpus luteum has been produced The 
recent discovery that corpus luteum Avas excreted m the form of sodium 
pregnanediol glucuromdate (Venning and Browme-®), and that this sub- 
stance could be extracted from the urine and measured, points perhaps 



Many reports on this t)'pe of therapy have been favorable, both for 
vaginitis (Davis,®® Jacoby and Rabbiner®’) and for ^’^llvlas with pruritus 
(Rust,®® Klaften,” M’etterwald,®® Schockaert,'*® Beclere^^) 

In the treatment of senile vaginitis care should of course be taken 
to exclude specific organisms, such as the Trichomonas vasmale but 
after such causes have been excluded, estrogemc therapy appears to 
offer the best chance of success As regards dosage, the vudest possible 
range has been recommended Davis®® reported success with loo rat 
umts subcutaneously, tluee times a eek, the average treatment lasting 
SLX M eeks, and alleviation of symptoms being usually noted in ten da> s 
Several vonters recommend doses as high as 50,000 international unit 
eqmvalents of estradiol benzoate once or twice a v eek for periods of tv'o 
months Estrm in ointiuent (Klaften®) or a suppository has been gnen 
successfully On the whole, it seems advisable to give a dosage similar 
to that employed for the vasomotor symptoms of the menopause, begin- 
rung with a dose of 10,000 mternaaonal units tvnce a week and gradually 
reducmg it, with a reservation of the dose of 50,000 units for the cases 
of failure vnth the smaller amount 

B CONDITIONS FOR WHICH ENDOCRINE AGENTS MAY WITH JUSTIFIC-V- 
TION BE TRIED A.FTER OR IN ASSOCIATION IVITH OTHER THERAPEUTIC 

MEASURES 

In this group of cases the value of endocrme agents is stiU a matter of 
dispute Custom has somewhat justified their use Nevertheless, success 
IS not sufficiently consistent, nor is the raaonale alv ays clear enough to 
permit any of the hormones to be termed specific No practinoner is 
justified in beginmng and endmg his therapy vTth their use, and hea\^’^ 
responsibility rests upon him if he fads to search for other than endocrine 
causes for the symptoms 

1 Avienoi ; hea 

In approaching the theiapy of amenorrhea in a younger woman, one 
must remember that the physiologic basis of the condition is quite 
different from that of the absent mensti nation of the menopause Com- 
plex disturbances in gland relationship little understood, are present 
and the simple addition of die ovarian hormone is not necessarily the 
correct vay to relieve the symptoms Ceitam diagnostic procedures 
ahiays must be cairied out before sex hormone therapy can be con- 
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sidered Constitutional disease, particularly tuberculosis, should be ex- 
cluded and nutritional disturbances with marked abnormalities m weight 
attended to Finally, the basal metabolism must be determined and, if 
abnormal, correct treatment instituted 

If therapy \wth one of the sex hormones is to be given a trial, a classifi- 
cation of the amenorrhea should be attempted There are certainly 
set eral types one, with absent or low ovarian function, one, much less 
common, with a high or normal ovarian function, the so-called poly- 
hormonal amenorrhea (Zondek-^) The differential diagnosis may per- 
haps be made by obsennng the condition of the pelvic mucous mem- 
branes, more definitely by endometrial biopsy or assay of the estrogenic 
or gonadotropic excretion in the urine Many of these cases are probably 
instances of a primary pituitary disturbance, so that an anterior pituitary 
hormone is theoreucally indicated The luteinizing hormone of preg- 
nancy urine is not, however, correct from a physiological standpoint, 
nor has it given satisfactoty results The foUicle-stimulatmg hormone 
has perhaps not been given sufficient trial in adequate dosage to have 
its value knovm, but failures have been reported (Frank et al^^) 

There remams the estrogemc substance which in sufficiently large 
dosage wiU often produce some uterme bleeding Its disadvantage is that 
usually the only period that occurs is that immediately following a course 
of therapy This is to be expected since the drug is essentially substitu- 
tional It IS probable, however, that m some cases, 20 per cent according 
to iMazer and Israel," the menstrual cycle is successfully “started up” 
after the first period, perhaps through some effect of the massive dosage 
on the pituitar)’- An occasional conception has also been reported fol- 
lowing such therapy 

The dosage required to produce a menstrual period in an amenorrheic 
voman is more variable than in a surgical castrate or a woman in the 
menopause Rock used an average of 50,000 rat units of “folhcuhn” and 
50 rabbit umts of corporin over a three-tveek period IMazer and Israel,’^ 
although reporting a high percentage of temporar}'" successes, had one 
failure in a patient receiving a total of 675,000 rat umts Frank and his 
associates'*- using doses from 80,000 to 3,450,000 international units 
noted no responses beloav 1,000,000 international units, and a failure 
was recorded with the highest dose given It appears clear, as these 
Markers point out, that other factors besides ovarian deficiency are 
responsible for amenorrhea 
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Amenorrhea m itself is probably not harmful and only m an occa' 
sional case n'dl it appear justifiable to give mjecaons of estrogenic hor- 
mone When this agent is employed, short courses with relauvely high 
dosage, possibly 50,000 mternational umts ever)’ other day for tvo 
weeks, should be given unth inten^als of a week or tivo of rest in between 
Corpus luteum hormone given in doses of one to five umts e\ er)’ dav for 
three or four days at the end of the course of estrogenic therapy may 
sen'^e to make the bleeding, if it occurs, histologically more realisuc, 
but It is questionable whether it contributes anythmg ton ard a perma- 
nent cure (Elden,^^ Rock^^) Such treatments, as outlined, are vert' ex- 
pensive and the chance of lastmg improvement is small 

In most excepnonal cases, presumably m those of polyhormonal 
amenorrhea with cystic ovaries, two other methods of approach ma)’- be 
of help One is the use of so-called stimulating x-ra)’’ to the ovaries, for 
n hich considerable success has been reported (Kaplan^®) The other is 
a surgical operation nath removal of a part of each cystic ovar) 
(Robinson'*®) 

2 Abnonnal Uteime Bleedtng 

A careful exclusion or correcaon of orgamc causes of uterine bleed- 
ing IS essenaal before any endocrme therapy is to be thought of 
Systemauc physical exammation will disclose the majority' of these 
orgamc lesions, but die possibihties of an endometrial pol}q5, submucous 
fibroid or retained placental fragment, even of endometrial carcinoma, 
M^ill remam Before the age of fort)’" the frequenc)' of the last cause is 
so small as to justif)^ some delay m the performance of a diagnostic 
curettage, but m older patients the physician accepts considerable 
responsibihty in attempung a hormone therapy wuthout first explormg 
the uterme cavit)’- 

The plan of treatment adopted for abnormal uterme bleedmg vill 
therefore differ markedl)'- accordmg to the paoent’s age Before the 
fortieth )^ear endocrme therapy— thyroid extract m cases with a low 
basal metabolism or either the luteinizmg or die corpus luteum hormone 
Itself— ma)'- justifiabl)* be tried After the age of fort)'', if bleedmg recurs 
folloMTng curettage, the best plan is probabl)'’ to resort at once to some 
form of radiation therap)'' with the aim of suppressing completely the 
01 arian function Whether, folloxvmg curettage, hormone therapy is of 
\ alue to prevent return of the bleedmg, is at present unknov n and v ill 
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be difficult to prove 

The use of the luteinizing hormone of pregnancy urine has already 
had a number of years of trial Novak and Hurd^^ in 1931 reported 
improvement in all but seven of fifty-one cases and recommended a dose 
of 200 rat units, to be repeated one to sl\ nmes Wilson and Kurzrok'*" 
stated in 1936 that practically every case of functional uterine bleeding 
could be controlled with pregnancy urine evtract if adequate dosage 
were employed Their recommended average dose during periods of 
active bleeding was 200 to 750 rat units daily, followed when the bleedmg 
ceased by 200 rat units once or twice a week for several v eeks or months 
In contrast to the optimism of these reports is a grovnng scepticism among 
many gynecologists, as v^ell as a few definite reports (Keene and Payne^®, 
Jeffcoate^**) avhich indicate that the brilliant claims of the early investi- 
gators are not being substantiated Opinion is crystallizing that this 
hormone justifies a trial in bleeding during early and middle life, but 
that failure frequently follov^s its use even in these years, and other 
methods must often be resorted to (Meigs,^° Smith and Rock®^) 

Corpus luteum hormone has also been advocated for menorrhagia 
and metrorrhagia (Wilson and Elden,^- Stemmer,'® Preissecker^^) with 
the object of luteinizmg the endometrium which in certain forms of 
functional bleeding is characterized by a morphology believed to be 
estrogen-produced Although ^^^ilson and Elden^^ have written of suc- 
cesses with small fracaons of a rabbit umt, such dosages seem inconsistent 
vnth the amounts needed to produce a progestational change in the 
castrate uterus Fev clinical reports are available, but it would appear 
that if this form of therapy is to be tried, a dose of at least one rabbit umt 
daily should be given for several days before the expected excessive 
period IS due, or during intervals of abnormal bleeding 

5 Dysmenoiihea 

The theories offered to explain the so-called primary or essential 
dysmenorrhea are sufficiently varied to furnish grounds for almost any 
type of endocrine therapy If the disease is due to the myometrial insuf- 
ficiency of an underdeveloped uterus, one may with reason recommend 
an estrogenic substance, while if it is due to a hypersensitivity of the 
musculature from excessive estrin, then a corpus luteum hormone is 
to be advised On the other hand, adherents of a mechanical theory 
still exist who feel that a dilatation of the cervix or a straightening of the 
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canal by a stem pessary is die only direct approach to the pioblem 
■\^hth the cause of die symptom still unknoum, some empirical but 
systematic plan must be adopted uliicli will start with the simplest 
measures and work up slowly thiough the nioie complicated, in the hope 
that a means to give relief may be found m itliout the necessity ol resort 
to surger}^ 

It IS again essential that secondary dysmenorrhea due to oio-anic 
lesions be caiefully excluded befoie the endocrmes aie thought of 
When the pain appears only aftei seveial yeais of noimal periods, one 
must search especially for such conditions as inflammatory disease, a 
myoma or adenomyoma, oi a congested pelvis vuth uteiine malposition 

If no organic basis is found, the next step is to levieu the possibilities 
of excessive fatigue, nervous stress, constipation, and other factors 
capable of affecting the autonomic neives and the vasculai system of the 
pelvis An adjustment of the patient’s dailv activities and the improve- 
ment of her geneial healdi will yield the laigest fi action of the cures 
to be obtained by the entire list of theiapeutic pioceduies 

If general measuies fail, endocrine theiapy may be tiled, because 
It is simpler than any form of siugical appioach Tv o hoimones may be 
considered, estrogenic foi the hypoplastic uterus, and corpus luteum for 
the hypei contractile one (Cannon®^) Both conditions aie admittedly 
someudiat theoietical entities, especially the latter In general the patient 
until a uteius of normal size is most logically treated by piogesteronc, 
and with this therapy some successes hai e been noted (Elden and ’^Vil- 
son,®“ Lacknei, Kiohn and Soskin,''" Kotz and Parker'^®) Although 
smallei doses have been lepoited as effective, a rabbit unit given every 
other day during the fourteen days preceding menstruation would appear 
to be a minimum reasonable dosage Instead of the corpus luteum itself, 
the luteinizing factor from pregnancy urine has been advised (No\ah 
and Reynolds,''’’ Broume®”) On tlie other hand, in patients uuth veiy 
small uteri, estrogemc substance usually administered duiiiig tlie first 
half of the cycle may be given, eitlier alone or preceding the progesteionc 
injections of the latter half of the month 

It must finally be re-emphasized that no one has yet proved that 
dysmenorrhea is an endocrine disease, to say nothing of demonstrating 
the type of glandular dysfunction present Endocrine theiapy of the 
present types may be counted upon to give frequent failures The passage 
of time, marriage and conception are still the factors which determine 


Gynecologic Endocnne Theiapy 


627 


the final cure for most \\ omen On account of the occasional necessity 
for immediate relief, there is still a place for dilatation of the cervix, 
rarely the suspension of a retroverted uterus, exceptionally perhaps the 
resection of a presacral nerve 

4 Stei ihty 

An imposmg list of diagnostic procedures must be carried out m cases 
of sterility before a position is reached where hormone therapy is per- 
missible The male must be exammed and the semen studied Gross 
lesions in the female pelvis must be excluded, the patency of the tubes 
determmed and any minor mfection of the cen^ix cleared up The diet 
should be considered and gross nutritional defects corrected In the 
majority of cases a cause for the sterihty will be found during these 
procedures 

If the endocrine field is to be explored, the determmation of the 
basal metabolism is undoubtedly the first step Cases of hypothyroidism 
treated with thyroid extract are generally agreed to give the most favor- 
able results in this difficult group Beyond this is uncertain ground If 
the uterus is underdeveloped, relatively small doses of estrogemc sub- 
stance may be given durmg the first half of the menstrual cycle over 
several months nme Kurzrok’s^^ recommendauon of not more than 
75,000 to 100,000 internauonal umts, parenterally, or five times that 
amount by mouth during any one cycle, seems a logical one In a certam 
proportion of cases endometrial biopsies, taken shortly before menstrua- 
tion, may give an indication of the degree of corpus luteum activity and 
perhaps show the absence of ovulation In these cases corpus luteum 
hormone or a foUicle-stimulatmg hormone to induce ovulation may be 
tried Fmally, when other methods have failed, success may sometimes 
be obtamed by “stimulatmg” doses of x-ray to the ovaries (Rubin,®^ 
Kaplan^®) Even resection of the enlarged cystic ovaries has been 
recommended, but is not now often resorted to Surgical procedures 
should only be undertaken when the pauent’s desire or need of a child 
IS very great, and she should not be deceived as to the probable chances 
of success 

j Habitnal and thi eatened aboi tion 

The causes of abortion are far from understood and it is probable 
that many are rooted in primary defects of the o\a or spermatozoa 
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Ne^ ertheless it is tempting to believe that a corpus luteum deficiency 
actmg either to cause a defecave decidua or an overactive mvometnum, 
may play a part in abomon Providing that other causes are carefully 
considered, such as h>'poth}’Toidism, dietar}' deficiencies, and organic 
disease m the pelvis, it is permissible to add corpus luteum as a part of a 
plan of treatment Numerous clmical reports are available to indicate 
Its value Falls, Lackner and Krohn®- in 1936 reported success m all 
but seven of fort)*-one cases of so-called habitual and threatened abor- 
tion They recommended one rabbit umt mice a day m cases of threat- 
ened abortion until die s)Tnptoms had subsided and m cases of habitual 
aboraon one rabbit umt prophj'lactically muce each iveek until the 
thirt^'-second week of pregnancy That Kane®® in die same year obtained 
equall}' good results from treatments indi onlj- 1/25 of a umt is anodier 
example of the uncertamt^’" of dosage mdi these substances Furthermore 
if, as appears probable, the smaller dosage was physiologically msigmfi- 
canr, the series of Kane may sen'e as a control to shoxv n hat is to be 
expected m cases of repeated abortion w hen they are given sunply the 
best of general attention Muthout specific treatment 

6 Chrome cystic mastitis 

For a number of years certam diseases of the breast, notably that 
associated m ith a painful nodularit)?-, have been treated vnth estrogemc 
substances The reported results have been equally good vhether the 
therapy has been by die undoubtedly mert tablets of ovarian residue 
of 1931 (Cuder®^) or the potent preparaoons of 1937 (Lems and 
Geschickter®®) Indeed, mth the current behef m the estrogenic cause 
of many breast lesions, to find a ranonale for an estrogemc therapy 
requires a dextrous rearrangmg of the physiologic diagrams of endocrine 
interrelationships 

The above is a personal opimon and it must at once be conceded that 
many climcal reports do mdicate a favorable effect when estrogemc 
hormone is given to cases of chrome masnns In cases in n^hich the 
possibility of a malignant neoplasm has been unquestionably excluded 
and the symptoms are severe enough to merit any therapy, estrogemc 
hormone may be tried The plan of therapy advocated by Lems and 
Geschickter^® is to give 10,000 mtemational umts at each injecnon, 
twice a V eek for six doses the first month, once a week for three doses 
the next month, twice the thud month, and once during the premenstrual 
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weeks of the fourth, fifth and SL\th months of therapy 

In a rare case of marked painful congestion of the breasts m patients 
near the menopause, radiation of the ovaries will offer a successful means 
of endocrine therapy The dramatic relief w^hich follows a reduction 
m the ovarian function more than compensates for a slightly premature 
menopause in exceptional cases of this type 

Conditions for which Endocrine Agents are on too 
Untried a Basis for General Use 

There is, finally, a long list of conditions for which the sex hormones 
have occasionally been tried, but for which the conscientious physician 
should resort to endocrine therapy with considerable hesitation The 
conditions placed in this group have been so classed for several reasons 
First, the indications may be relatively rare and sufficient cases have not 
yet accumulated to afford material for adequate trial Second, the origi- 
nal reports of success may have remamed relatively uncorroborated 
and the sdence of other physicians be suggestive of disappointment 
Fmally, the general nature of the condition, as we now know it, may be 
such as to make the sex hormones appear too remotely related to promise 
an effective influence It is conceded that arguments could easily be 
brought to transfer certam of the conditions listed in group III to group 
II and vice versa Certainly it is probable that the next few years will 
see many changes m classification In general, however, a case may be 
made for the statement that the endocrme treatment of the diseases 
to be hsted m group III has neither the support of proved efiiciency, 
of established rationale, or even of accepted practice 

The conditions which might be placed under group III are too 
numerous for more than an incomplete hst 

A ESTROGENIC HORMONE 

I Hypertension (Schaefer,®® Wallis,*® Fellner®’) 2 Involutional 
melancholia (Schube and associates,®® Sevringhaus,®® Werner'^®) 3 
Migraine (Glass, Blakie and Hossack,'^^ Thomson'^®) 4 Frigidity 
5 Epilepsy (Schaefer and Brosius"^) 6 Eclampsia (Shute'^®) 7 Vom- 
iting of pregnancy (Hawkinson'^®) 8 Postmaturity and missed abortion 
9 Uterme mertia (Robmson”’^) 10 Menopausal arthritis ii Urmary 
incontinence (Hoffmann'^®) 12 To delay menstruation (Foss^®) 13 
Hemophilia (White,®® Kimm and Van Allen,®^ Birch®®) 14 Atrophic 
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rhinias (Aloramer, AA'^right and Colhp®®) 15 The Cushing syndrome 
(Dunn ®0 

B GONADOTROPIC HORMONE 

I Migraine (Moffat®^) 2 Acne vulgaris (Law rence*''’) 

C PROLACTIN 

I Deficient lactation (Kurzrok, Bates, Riddle and MilleL^) 

D CORPUS LUTEUM HORMONE 

I After pains (Lubin and Clarke®*) 2 Pernicious lomiting 3 
Premature labor 


Conclusion 

The present status of gynecologic endocrine therapv places the 
physician in a dilemma He cannot forswear these substances completely, 
because his patients will demand them He cannot use them too fre- 
quently WTthout appearing something of a charlatan to his more scep- 
tical colleagues 

A year or so ago an editorial in the Journal of the Avmican Medical 
Association (October 24, 1936) urged that only those physicians with 
facilities for critical study be encouraged to admmister the new prepara- 
tions and that other physicians should “cease their mdiscrmimate injec- 
tions of unknowm substances into unsuspecting panents ” This advice 
cannot and should not be taken too literally The physician w ith facili- 
ties for critical study has produced too many studies far from criucal 
Furthermoie, a report of a percentage of successes wnth a new plan of 
therap^r from a large clinic is only the beginning of its trial 

A new" endocrine preparation, after one or two series of cases hai e 
been published, must be subjected to the test of its use m practice Its 
final adoption w"ill depend not upon w hether a certain per cent of a 
series of fifty w"omen are benefited, but w'-hether it is sufficiently depend- 
able to be used on a special case in w horn an mdividual practitioner is 
individual!}' inteiested That the final test rests, therefore, wuth the 
general profession gives justification for the present cautious adminis- 
tration of these substances 

The use of the so-called sex hormones, how^ever, involves certain 


Gynecologic Endocrine Therapy 


631 


responsibilities He who prescribes them must be certam of at least three 
things (1) that conditions other than an endocrine disturbance have 
been excluded as the cause of the symptoms, (2) that experienced 
authorities regard the new material as safe, (3) that there is a rational 
basis and at least some expert testimony to the efficacy of the substance 
in treating the disease for which it is to be given 
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THE PATHOLOGICAL RESPONSES TO 
VITAMIN DEFICIENCIES'^ 

Gilbert Dalldorf 

great reward of our efforts to understand the accessor}’" 
food factors hes m improved nutntion It is generally 
beheved that we already see signs of this m an improved 
physical constitution of the younger generation, and a 
falhng morbidity rate of diseases for which no specific 
control measures have been taken Naturally this is of great mterest to 
physicians But tliere is another side to the subject which is of still 
greater mterest, the morbid consequences of vitamm deficiency While 
of distmctly less importance, this phase of the problem is so closely 
related to the problems with which physicians must constantly cope 
that It has attracted a great deal of attention 

Physicians have indeed become so actively mterested m the vitamins 
that last year more than one thousand reports were pubhshed on the 
subject— ten times as many as were devoted to the virus diseases The 
activity has become so intense that considerable confusion has neces- 
sarily followed In such a situation it seems proper to consider repre- 
sentative vitamm deficiencies from the anatomical pomt of view, not 
only to demonstrate that thoroughly dependable anatomical criteria 
exist for several of these conditions, but also to show how the morpho- 
logical evidence may be used further to advance our understanding of 
the subject 

A great deal has been knoum about the pathological anatomy of 
the deficiency diseases for a rather long tune The older pathologists 
had ample opportumty to study all of these diseases and to observe the 
lesions Rickets was well understood long before vitamins were dis- 
covered and scuny was not only accurately described but very keen 
inferences dravm concerrung its nature and pathogenesis Certam lesions 
were observed and largel}’" forgotten Thus, cohtis cystica superficiahs 
was rediscovered by Denton^ as characteristic of acute pellagra many 
years after its original recognition 
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The earlier pathologists contended with two handicaps In the first 
place, the deficiencies M^ere usually multiple This greatly complicated 
the lesions and led to marked difficulty in disanguishing benveen 
rickets and infantile scuny In the second place, most of their cases 
died of other, more dangerous complications, usually infectious diseases 
Deficiency disease is relaavely seldom the immediate cause of death, 
an obsen^ation which turns out to be of considerable importance to 
students of infectious diseases as well as nutritiomsts 

The great gift the biological chemists contributed was the oppor- 
tunity for the study of controlled, graded cases of individual deficiencies 
and the exclusion of complicating diseases Once this v'^as achieved, 
the anatomical studies progressed rather rapidly, so that today it is 
possible to ascribe fundamental, specific effects on certain specialized 
tissues to each of several vitamins 

Vitamin A deficiency is an example Some years ago the nutritionists 
spoke of this vitamin as a growth-promoting and anu-infectious food 
factor This designation was based on the observ^ation that when a young 
animal was deprived of vitamin A, groAvth ceased and the eyelids became 
matted together with exudate, while abscesses developed under the jaw 
By the application of pathological criteria, it was discovered that the 
evidence of infection v'as only secondary to a remarkable metamor- 
phosis or metaplasia of the epithelium of the ducts of the salivary glands 
and elsewhere The normal columnar cells were obsen'^ed to become 
replaced by stratified, squamous epithelium u'^hich rapidly became 
keratinized 

A keratinized cell is ver)'" durable and when found withm the body 
IS treated as a foreign substance It is resistant to proteolytic enzymes 
and when such cells accumulate in a duct they obstruct the flow of 
secretions Since an obstructed gland usually becomes an infected one, 
the anti-infectious nature of vitanun A Avas seen to be only an accidental, 
secondary effect of a much more significant morbid process The eye 
lesions were due to a similar metaplasia of both the tear glands and the 
cornea Other epithelial surfaces, including the urogenital tract and the 
respiratory passages, were found which behaved similarly In man, the 
follicles of the skin become so fiUed with keratinized epithelium that 
they create the appearance of a toad’s skin 

This IS the essential lesion of vitanun A deficiency It is a very sensi- 
tive criterion A careful observ^er may establish its presence in the female 


The Pathological Responses to Vitamin Deficiencies 6'^'j 


rat very early m deficiency by noting the prolongation of the stages of 
estrus characterized by keratinized vaginal cells It is a yardstick by 
which we can determine a morbid consequence of vitamin A inadequacy 
in a given animal but is it a specific effect^ 

Epithelial metaplasia was not a new lesion to pathologists It had 
frequently been seen m various tissues Its cause was, however, a complete 
mystery Severe, generalized forms occurred in cases of prolonged, 
obstructive jaundice In the days of intubation for croup it had at times 
been observed in the trachea where the cannula pressed against the 
mucosa, but efforts to produce it experimentally by cannulae only seldom 
succeeded It was seen most often near foci of chrome inflammation and 
recendy the endocrinologists had discovered that massive doses of theehn 
produced metaplasia in the endometrium of rodents 

AVe have tested the specificity of epithelial metaplasia in two ways 
Whenever we discover a patch of metaplastic epithelium m tissues re- 
moved surgically, we search the patient for clinical evidence of vitamin 
A deficiency This has not often been successful, possibly because of the 
delay between inauguration of hospital diet and our examination of the 
surgical specimen— a period long enough to allow of repair 

We have also tested experimentally the relative influence of vitamin 
deficiency, theehn and irritation ^ The results of these trials have been 
most mteresting Irritation, as from a tliread tied through the trachea, 
vull produce metaplasia if the vitamin A intake is low, and will hasten 
the appearance of metaplasia if the deficiency be profound But if the 
vitamin intake be large, neither mechanical irritation nor theehn dosing 
produces metaplasia Indeed, an advanced stage of metaplasia produced 
by theelm will promptly undergo repair if ample vitaimn be given It 
therefore seems that vitamm A is the criucal factor in experimental epi- 
thelial metaplasia 

However, these experiments go further We have learned that more 
vitamm is needed to prevent metaplasia m rats given theehn than is re- 
quured by normal animals and also that in the theehn-treated rats, the 
lesion of vitamin A deficiency occurs only in the uterus In other words, 
theehn does not produce a systemic deficiency disease but only a local 
one, presumably by so exaggerating the rate of growth of the endomet- 
rial epithehum that the local requirements of vitamm are correspondmgly 
exaggerated The irritation experiments led to the same conclusion 
Thus, the experiments seem to demonstrate a local morbid process, due 
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to a local deficiency m an animal receiving a maintenance dose of vitamin 
A Such a conception extends the field of the pathology of the avita- 
minoses stdl further 

For example, it has been sIiomti recently that many patients with 
renal calculus have stigmata of vitamin A deficiency (night blindness) 
and that most of these remain in this condition despite the prolonged 
admimstraaon of doses of vitamm A as great as 50,000 International 
Units daily ^ It has been suggested that this is because they either do not 
absorb vitamm properly or fail to utilize it normally It seems to me 
that we might consider that such persons have an vieveisible form of 
vitamin A deficiency 

These new conceptions of the role of vitamin A, the local deficiencv 
lesion and the irreversible one, might then be added to the list of defi- 
ciency efiFects due to faulty absorption, abnormal excretion by the lad- 
neys, excessive destruction in the stomach or bowel, deficiency conse- 
quent to hvei disease, the abnormally high requirement that alcoholics 
seem to have for vitamm Bi, which is also present during pregnancy and 
infancy It becomes evident that the knovm chmcal forms of the defi- 
ciency diseases are the lesser part of our problem 

Vitamm C is likewise essential to the mamtenance of a particular 
tissue— m this case the skeletal structures The primary morphological 
effect of scurvy is seen m the bones, teeth, muscles and fibrous tissue 
These are formed largely of intercellular materials which, m the absence 
of vitamm C, are of a different physical nature They remain flmd, the 
form m v'^hich they are secreted If vitamin be administered they rapidly 
solidify 

As far as may be judged by observation alone, this resembles the 
setting of a gel It appears abruptly at some distance from the cell 
membrane, suggesting that the intercellular materials and not the cells 
are primarily affected This theory is supported by the role the vitamin 
IS knovm to play m oxidation-reducuon phenomena m the tissues and 
the importance of hydrogen ion concentration to colloidal systems 

It IS rather surprising how sensitive the anatomical criteria of scuny 
are A little practice and attention will disclose clues to this disease in 
much human material Edwards Park’s experience is mstructive m this 
respect Two years ago, he and his colleagues anal)’zed 125 cases of 
scuny About one-sixth of these were found among 500 postmortem 
exammaaons which Dr Martha Elliott, under the auspices of the United 
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States Children’s Bureau, had started to collect at the New Haven Hos- 
pital The work was later transferred to the Harriet Lane Home m 
Baltimore The original purpose of the study was to determme the nature 
and extent of rickets by anatomic and radiographic examinations Rickets 
was present in 27 per cent of this group, scurvy m 4 per cent Of the 
nineteen cases having distinct anatomical evidence of scurvv, only tw o 
had been diagnosed before death and only seven by the pathologists who 
first studied the cases 

This IS probably a rather representative record It is worth noting 
two reasons tvhich Park gives for the failures In the first place, most 
of the children v^ere suffering from another, more dramatic disease which 
absorbed the full attention of the physicians, and in the second place, 
the habit had been to look for scun^ among the children who were feed- 
ing problems, not, quite illogically as it turned out to be, among those 
having pneumonia and memngitis 

This mteresting obsen'’ation supports the recent demonstration that 
the Mtamin C requirements of individuals sick from severe infectious 
diseases are abnormally high Is there any morphological evidence to 
support this ^ There is the experience of Park, of course, and there is 
another possibility which might be considered with this m mind 

One of the lesions of scuny is degeneration and fragmentation of 
the skeletal muscles This was very conspicuous m years long past when 
severe scuny xias common The muscles turned to “currant jelly” and 
were sometimes so extensively diseased that the patient became para- 
lyzed The lesion in these cases seems to be identical with what we have 
designated as Zenker’s degeneration It has a rather mterestmg history 
Zenker v^as not the first to obsen’^e it but was the first to show its 
frequency, especially m yphoid fever There it was so regularly present 
that It became an important postmortem clue to the disease 

Its most recent frequent occurrence was during the great influenza 
epidemic Wolbach and Frothingham and MacCaUum observed it in 
influenza deaths Since, there have been but few and meager reports 
and M'hile durmg the World War Beneke was able to find it in all 
infants dymg of sepsis, it seems now to have become relatively uncom- 
mon or even rare 

The same lesion may be produced experimentally by vitamm C 
deficiency, by trauma, the injection of caustics and by a diet devised by 
Goettsch and Pappenheimer which is not deficient in the knowm vita- 
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mins But in man its occurrence seems to be laigeh limited to sc\erc 
infectious diseases and to scur\ y 

The question seems unavoidable m hether the infectious diseases w ith 
them high vitamm requirements and the older practice of feedmg gruel 
and broth did not actually precipitate Zenker’s degeneration by precipi- 
tating scul^ y So far the e^ idence is circumstantial One is reminded of 
Coleman’s demonstration tn enty years ago of a negative nitrogen balance 
during typhoid fevei, quite comparable to the negative vitamm balance 
found today Beneke’s experience is wholly harmonious for the e\ ident 
widespread occurrence of Zenker’s degeneration in Germany during 
the "l^^ar agrees nith nhat ne know of the incidence of mild seuny 
duiing that time 

Perhaps these se\ eial illustiations will amply indicate the engiossing 
fields of pathological study n Inch the vitamins have opened to us and 
demonstrate hon these factors may play a large part in conditions appar- 
ently quite removed from the deficiency diseases as we knov’' them 
To me It seems to show liken ise the necessity of a critical consideration 
of the diets used in most biological experiments, for the constitution of 
the diet modifies biological phenomena in many ways 
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OUR VITAMIN Bi SUPPLY IN RELATION 
TO HUMAN NEEDS'^ 

R R Williams, D Sc 

vitamins must be viewed by the medical practitioner 
from a rather unique standpoint They are not drugs and 
exhibit little pharmacological action in normal animals 
They perhaps resemble hormones m respect to their high 
quantitative potency but differ from hormones sharply 
in that they are derived from external rather than internal sources As 
components of foodstuffs, they have an apparent relationship to other 
components of food One might plausibly think of some of them as re- 
lated to the specific amino acids which have been found essential to 
proper nutrition However, the vitamins differ from these components 
of food, accordmg to the best existing evidence, in that they appear to be 
parts of necessary mechanisms rather than necessary budding stones for 
the tissues 

Our topic this evening has to do with the choice and use of human 
food which is necessary to assure the maximum health and longevity 
However, the mode of action of the vitamins is so fundamental to any 
sound phdosophy in the matter that we must digress a moment to review 
the developments of the past two or three years concerrung the physio- 
logical role of this category of substances It has been shown that thiamin 
(vitamm Bi) in the form of its pyrophosphate is a coenzyme, that is, 
a component part of enzyme systems havmg to do ^vlth carbohydrate 
metabolism More particularly it has to do with the metabolism of pyru- 
vic acid, a necessary intermediate in carbohydrate utdization Carbohy- 
drate metabolism is almost certamly a necessary funcuon of nearly all 
livmg cells The evidence is that thiamin pyrophosphate takes part in this 
metabolism of cells, whether they be those of bacteria, molds, fungi, 
higher plants, insects, or higher animals The pathway whereby carbo- 
hydrate IS metabolized appears to have much m common regardless of 
the type of cell with which one is concerned Aside from the special 
function which each organ of a higher animal performs for the benefit 
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of the body as a \t^hole, there are processes of derivanon of energ)^ from 
carbohydrate \vhich are earned on ahke in each cell of all tissues These 
are necessary for its omti sunnval and vital acnvity Thiamin, therefore 
appears to be a fundamentally essential tool of metabohsm, necessar)^ for 
all living things 

A^^iat appears to be true for thiarmn m high degree appears also to be 
true to a considerable degree for the other v’^ater soluble vitamins 
Thiamin is merely the most conspicuous example, because nature’s total 
supply IS not much in excess of mmimum needs and because the lack of 
no other accessory substance leads to so prompt, so profound and so 
universal a disaster 

It IS consistent vath this view that all plant and animal tissues con- 
tain this substance Hov^ever, the capacity for synthesis of the substance 
in nature is sufficiently limited so that no natural tissue is by accident 
super-rich in it Whereas the majority of plant and animal tissues which 
are used as foods contain about one-half part per rmUion of it, the richer 
foods contain only three to five parts per mdhon Notable among these 
are the seeds which constitute a principal repositoty of the substance m 
the plant world The germs and bran coats of grams may contain thirti'- 
to fifty parts per million, these larger amounts bemg stored m the seed to 
care for the growth of the plant until it puts forth leaves to the sun and 
can then resume synthesis of the vitamin Many of the lower plants hai e 
very meager capacity for its sjmthesis, some lack it entirely, none pro- 
duce a plethora of it The richness of breviers’ yeast in vitamin content 
is primarily due to seizure of it from the gram vmrt m which the yeast is 
grown If nature as a vdiole operates on an economy of scarcity until 
respect to this substance, it is not surprising that mankind should appear 
to do so also 

The foods may be divided into three groups 
A Thiamm-rich foods, notably seeds, lean pork, and to a lesser 
extent milk and the mternal organs of mammals 
B Thiamm-poor foods, such as highly milled grams, hommy, maca- 
roni, polished nee, white bread, sugar 
C Indifferent foods which comprise everything else except fats 
These foods, such as frmts and vegetables, contain sigmficant 
amounts of thiamin per unit of dry weight but do not provide a 
sufficient surplus to make up for the deficiencies of the thiamin- 
poor foods, unless the latter are used m relatively small quantities 
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D The Fats These do not require thiamin for their metabolism and 
m so far as they sen^e to displace foods of class B from the dietary, 
they have a very valuable protective effect 

We recently have had occasion to reanalyze seventy diets associated 
vuth histoncal outbreaks of beriberi and about thirty diets associated 
vath absence or recession of the disease The diets in question are among 
those previously analyzed by CowgiU After trymg various mdices, we 
found that the ratio between the thiarmn content of the food and its 
non-fat calorie content is an excellent mdex of the appearance or non- 
appearance of beriberi If tlie thiarmn is stated m micrograms (rmlhonths 
of a gram) and the calorific content in small calories, we get a relationship 

= 3 as representing the borderline between beriben 

non-fat calories -> r a 

and non-benberi 

This mdex also fits qmte well the diets of the working classes m the 
Umted States, to judge from a considerable number of them to which 
It has been experimentally apphed The contrast between the Onental 
beriberi-producmg diets and poor class American diets is not great with 
respect to thiarmn content The latter diets owe such superiority as 
they possess as much to the presence of larger amounts of fat as they 
do to the presence of larger amounts of thiamm American diets m which 
white bread, corn meal and like products make up a large part of the 
calories are near the beriberi borderlme The diets of more prosperous 
people show a considerably larger margm of safety due prmcipally to 
the lesser proportions of starchy foods It should be said, however, that 
many of the Oriental diets used by peoples who are not addicted to the 
miUmg of gram often contain as much or more thiamm than the average 
American diet 

An attempt has been made by Cowgdl to relate the thiamm require- 
ment to the mdividual weight He concluded on the basis of arumal 
experiments that the thiamm requirement of an mdividual is propor- 
tional to weight®''®, that is, that m a series of mdividuals the require- 
ment rises much more rapidly than the weight The experiments m 
question were performed before it was well recognized that there is 
a large number of B vitamms In the light of recent knowledge, the 
basal diets which were used were deficient with respect to several of 
these factors We beheve that the apparent rismg proporaonal require- 
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ment \vith rising eight is due to the fact that larger doses of crude 
vitamin were necessary, not to supply sufficient thiamm, but to supply 
sufficient, or more nearly sufficient, amounts of the other B factors which 
w^ere also present in the crude product, but in lesser proportions 
Cowgill recognized that the requurement per unit of body weight 
IS much larger for small species of animals than for large species, an 
idea which has general support Combining these two theses, he gives 
us a picture of animal needs iismg wnth individual w'^eight wnthin a 
species but falling as individual w^eight rises from species to species 
This does not seem reasonable for it implies that species divisions repre- 
sent sharp breaks in respect to metabolic economy in the animal wwld, 
wffiereas w'^e have long been accustomed to thmk of the various species 
as physiologically akin, differing from one another by small gradations 
If one abandons the idea of the vitamin requirement rising in propor- 
tion to w eight^''"*, as one is justified in doing on the basis of recendy 
gained knowledge wnth regard to the multiplicity of B vitamins, one 
arrives at a much more reasonable and consistent picture It is, that the 
required proportion of thiamin to non-fat calories of the food is sub- 
stantially constant for all species and all w^eights The quantity of food 
wffiich IS required, and therefore the quantity of thmnnn per unit of 
body w’-eight, rises in a general w^ay as the w^eight falls wdiether wnthm a 
species or from species to species, approximately in proportion to 
w'^eight"^® This is a reflection of the fact that the body surface and 
the consequent heat loss from the surface rises as size decreases The 
increase of food requirement (calories) wuth diminishing size is, of 
course, not a precise proportionality as it is affected by many factors, 
such as activity, habitat, or furry covering In a rough way, how'^ever. 
It IS true for w^arm blooded animals 

As far as the pi o ponton of thiamm in the food is concerned, the 
requirement of all w^arm blooded animals is substantially the same, as 
far as our present knowdedge permits us to judge (An adjustment for 
proportion of fat in the customary food would be necessary ) One is 
tempted to surmise that the animal w'^orld gets as much thiamm as the 
plant wmrld is able to supply and that this amount affords little margin 
above the requirements for health and w’^ell-being of all the creatures 
wffiich evolution has produced In favor of such a view is the fact that 
enrichments of supposedly normal diets have often been observed to 
result in superior performance Some plants wffiich can synthesize thiamin 
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also respond fa\ orably to a supplemental external supply 

Animals are not economical of thiamin but tend to M^aste any excess 
aboi e then: needs An increase m the intake is promptly reflected in an 
increase in the excretion in the urine Storage in the body agamst a later 
time of need is quite limited In quantitative terms, the human require- 
ment for the pre\ ention of beriberi is about one milhgram for each 3700 
non-fat calories of food intake For diets containmg large proportions 
of starch and small proportions of fat, such as prevail for a great part 
of the M orlang population of die world, the minimum daily require- 
ment per adult is apparendy not far from o 6 milligrams or rouglily 
200 International Umts per day for a 2500 calorie intake 

Vst hat e previously emphasized the bran coats and germs of seeds 
as the principal repository of thiamin in foodstuffs of plant origin As 
Robbins and odiers have shown, excised tomato roots are able to grow 
m artificial nutrient media in proportion to the thiamin added, over a 
Hide range of values It seems clear that thiamin is present m the seed 
to enable die plant to metabolize the starch placed there for its nourish- 
ment during Its early m eeks of growth If plants, which can synthesize 
thiamin, are compelled at certam stages to fall back upon reserve stores 
of thiamm m order to utilize starch, it seems utter foUy for manland 
to consume the starch and carefully to discard the mechamsm provided 
b's nature for its metabohsm 

The foregoing view of nature’s economy of thiamin (and to some 
extent all other vater soluble vitamms) rationahzes vitamin therapy 
much more saasfactorily than has heretofore been possible It is no 
longer mere superstition that an abundant supply of thiamin may have 
therapeutic value in conditions which are not necessarily associated with 
any snb-average intake of thiamm in the food supply of the patients 
The mtake may be merely siib-optivml If thiamm constitutes a neces- 
sary^ mechanism of metabohsm for all cells, it is readily conceivable that 
an increase m the supply of this essential substance may result in an 
improi ed functional performance of whatever organ may be operating 
at low efficiency Thiamm is not pecuharly a nerve vitamin, nerve 
tissue IS merely pecuharly susceptible to the effects of a metabohc dis- 
turbance which simultaneously affects adversely but less conspicuously 
the functiomng of all other organs 

In closmg I want to extend my sympathy to the medical practitioner 
"ho must endeavor to keep track of a host of new therapeutic agents. 
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many of which bear purely arbitrary names, such as vitamin A, B, C 
To add to his troubles, their potencies are often expressed m arbitrary 
umts M^hich are related, not to the performance of human beings, but 
to the daily needs of some small experimental ammal In addition, 0 
or three different sets of umts are often used It may be a memory aid 
for such practitioners to remark that, whatever system of units is used 
for the vitamms, it requires several hundred units of any of the vitamins 
to afford a significant dose for a human adult In the case of vitamin A, 
several thousand units are needed 
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Introduction 

IS now interpreted as the general physiological re- 
S sponse to a lack of male se\ hormone in the male is no 
yy K doubt the earhest observation m endocrinology in man 
g and in domestic animals Castration was practised among 
Ci^sssHsssHSBSfl the ancients, probably earhest in China In the Bible we 
find reference to eunuchs “so born from their mother’s womb,” eunuchs 
made by man, and “eunuchs which made themselves eunuchs for the 
Kingdom of Heaven’s sake ” While the motives for castration m men 
were in the mam to prevent reproduction, the profound general physio- 
logical changes must have been observ^ed in man and were mtentionally 
produced in domestic ammals It is not surprising that these rather acci- 
dental obsenmuons early led to attempts to replace the missmg organs 
by homo-transplantation The first testis transplantation on record ap- 
pears to be by John Hunter in hens in 1762,^ but the first true replacement 
studies by transplantation were conducted by the German physician, 
Berthold m 1 849, m the capon " He concluded that the regeneration of 

'Lecture delitered April 21, 1938 
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the capon’s comb by the testis transplant must be due to “the influence of 
It upon the blood, and then to the influence of the blood on the organism 
» as a Mdiole, unth the nei\ ous system no doubt playing a very important 
role ” In spite of these eaily physiological studies on the testis many less 
obvious endociine organs have yielded their secrets to our combined 
biological and chemical attack much moie readily than the testis The 
leasons foi slow piogicss in the case of the testicle are now clear because 
we know that testis tissue, contiaiy to most other endocrine organs and 
conuaiy to most earhci cl urns, contains its hormone in such low concen- 
tiations that consideiable fiactionauon and concentration must be accom- 
plislied befoic it can be detected by biological or chemical methods 

The Isolation of Pure Androgens and Their Structural 

Formulae 

The first investigator to conmbute materially to this phase of the 
problem was AIcGee^ ^ vdio also first introduced the use of the brotvn 
leghorn capon for assay purposes Following his discovery, detailed 
quantitative studies on the comb-grow th reaction in the capon led to the 
development of several very satisfactory quantitative assay methods for 
androgens These methods have been used to great advantage in studying 
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Fig 2 


the distribution of androgens, in the fractionation of extracts, and m the 
separation of pure androgens A qualitative result from the intensive 
treatment over a period of eighteen days is shown m Figs i and 2 and 
the quantitative relation between dosage and comb-growth response 
by the cun'^e m Fig 3 ° A^hth these methods developed it was soon found 
that men’s urine is a good source for androgenic activity and it was also 
found that testis-tissue concentrates which had been standardized by 
the capon method could be used to regenerate the atrophied accessory 
sex organs of castrated rats and guinea pigs 

From this time on rapid strides were made in the chemistry of 
androgens Butenandt® v^as the first to separate androsterone (III, page 
659) m pure crystallme form from human urine-concentrates In 1934 
he and Tscherning’^ assigned the correct formula thereto (III) and also 
showed Its relation to dehydroandrosterone (II), another androgen from 
human urme The suggested relation of these compounds to cholesterol 
(I) IS obvious, but the proof of this relationship mvolved a number of 
possible isomerisms, a problem which was beautifully solved by the 
classical work of Ruzicka and his associates ® These investigators assumed 
that if androsterone (III) could be formed from cholesterol (I), it 
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Fig 3 


might have the structure of one of the four possible isomers (IV, V, 
and ^^I) The four isomers were prepared and V was found to be 
identical chemically and in biological activit)’ MTth the Butenandt prod- 
uct obtamed from urme The important steps m the sjmthetic degrada- 
tion of cholesterol to androsterone are given on page 661 

^^*hen androsterone was first separated, it appears to have been quite 
generally assumed that male-hormone activity probably would be limited 
to It and to dehydroandrosterone In other words, it was thought that 
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STRUCTURAL RLLATIONS EETWEEK CHOLESTEROL AND ANDROGENS 



Cholesterol 



(250—300 y) 



Iso-androsterone 
from dih^ drocholesterol 
(700—770 y) 



(100 ,) 



Androsterone 

from epi-dih\ drocholesterol 

(100 y) 



Ihe y -lalues represent the equmlent of the inter- 
national capon unit or 100 y of androsterone 
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It probably repicsented the true secretion from the testicles Ho\\e\cr 
Gallaghei and P had already obtained concentrates fioni bull testis-tissuc 
uhich M'ere fi\e to ten times as potent pei unit u eight as crystalline 
androsteione and u e had also demonstrated a difference in the action 
of alcoholic potassium hydroxide on testis-tissue and urinary concentrates 
of androgens The former was destroyed, but the lattei y as not Fur- 
thermore, Laqueui and his group'^ had shoyn by comparatne assays 
on capons and castrated rats that the ratio expressed as rat units over 
capon units for yarious fractions and concentrates shou ed tremendous 
fluctuations Stimulated by these findings, David, et aJ finally suc- 
ceeded in separatmg the third androgen, testosteione, from bull testis- 
tissue He did not determine its structure but yathin a very short time 
after he had announced his discover)*, the Butenandt^® and Ruziclca^'' 
groups independently reported the preparation of the identical substance 
by the synthetic degradation of cholesterol The fact that the androgenic 
acnvity in testis-tissue concentrates had been found to be allvali-labile 
stimulated the organic chemist to attempt to produce from cholesterol 
a variety of deiivatives vdiich one would expect to be alkah-labile The 
probable structure of such a group y as indicated by the obsen^ation that 
progesterone (X\TII, p 666 ) xvas known to be alkah-labile Hence the 
attempts to prepare A'‘-androstenone-3 derivauves of various kinds Of 
these, A^-androstenolone-17,3 proved to be identical yith testosterone 
(VIII) The steps involved in the synthetic degradation of cholesterol 
to testosterone are given on page 662 

With the advancement of our knoydedge of the chemisa^* of sterols 
and bile acids, ydiich y^as gained mainly through the interest aroused in 
these substances as a result of vitamin D and sex hormone studies, the 
organic chemists soon produced mnumerable compounds more or less 
related to the natural androgens Naturally the isolation of other andro- 
gens from natural sources also became less difficult To date over fifty 
such androgenic substances are knoym On pages 663 and 664 a few of 
the more typical androgens are given, they are grouped as saturated and 
unsaturated compounds The potencies are expressed m micrograms 
equivalent to the international unit of 100 micrograms of androsterone 
as assayed on the capon and in most cases also the activity as determined 
in the rat A study of these pages shows that stereoisomerism is a i ety 
important factor in determimng the activity of these compounds and 
that the relative potencies of these substances on capons and rats vary 
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considerably Thus, in the saturated senes, the active forms are those 
compounds which have the hydrogen on carbon 5 m a ans position with 
reference to the CH3 group on carbon 10 Expressed in other words 
this means that the saturated compounds which have been derived from 
dihydrocholesterol or epidihydrocholesterol are likely to be more active 
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than the isomers obtained from coprosterol or epicoprosterol This is an 
excellent illustration of the delicate and detailed architecture of some of 
our physiological mechanisms 

The configuration of the secondary alcohol groups in positions 3 and 
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SOME SATURATED ANDROGENS 



Androsterone 
(from men’s urine) 

(100 v)« 

(500 y/10/6S ing)t 



Vndrostinolone-17 trans, 3 
(not found m nature) 
(25—30 y) 

(rat test’) 



Vndrostanediol-J cis, 17 trans 
(not found m nature) 
(20—35 y) 

(100 y/ 10/43 mg ) 



1 7-Metln 1 (cis) -Androstanediol- 
3 CIS, 17 

(not found m nature) 
(25—40 y) 

(200 y/10/35 mg ) 



Androstanedione-3,17 
(not found in nature) 
(120—125 y) 

(200 y/10/29 mg ) 





Epi-alZo-pregnanolone-3,20 
(from women’s pregnancv 
urine) 

(androgenic in capons and 
rats) 


equivalent of international unit on capon 
tper day for 10 da>s in rat with weight of seminal vesicle in milligrams 


rtj O 
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SO^E UNSATURATED ANDROGENS 



DelTN droandrosterone 
(from men’s urine) 
(250—300 y)* 
(500 y/10/16 rag )t 



(from bull testis-tissue) 
(13— 1C y) 

(50 y/10/150 mg ) 



A 

A’-Androstenediol-3 trans, 17 cis 
(not found in nature) 
(235—650 y) 

(2000 y no action in rat) 



A 

A*-Androstenedione-3,17 
(not found in nature) 

(100—120 y) 

(100 y/10/50 mg) 



17-Metlnl (cis), Testosterone 
(not found in nature) 

(10—16 y) 

(rat test*) 



Adrenosterone 
(from suprarenal cortex 
and from cortical hormone 
b\ oxidation) 
(500—600 y) 

(rat test*) 


* equi\ alent of international unit on capon 

tper da\ for 10 days in rat iMth y eight of seminal \esicle in milligrams 
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17 are equally important m determining the potency Please note that 
in the saturated and also in the unsaturated series the more active com- 
pounds hat e the OH groups in the tians position (indicated by — bond) 
with reference to the nearer CHa group Compare II and XIV with III 
and XI A very striking example is testosterone which has been obtained 
in the tiam and m forms by Ruzicka and Kagi These authors report 
that the tiam or natural form of testosterone is approximately thirty 
times as potent as the cis form also obtained by synthetic methods 
Of particular biological interest are epi-n'//(9-pregnanolone-3,2o (IV) 
and adrenosterone (XVII) The former was first isolated from human 
pregnancy urine and thus accounts in part for the androgenic material 
found in pregnancy urine It is interesting to note that an isomer thereof, 
<i//o-pregnanolone-3,20 (XIX) has been obtained from corpus luteum 
extracts, that txvo closely related compounds, pregnanediol-3,20 (XX) 
and i7//o-pregnanediol-3,2o (XXI) have also been found in pregnancy 
urine and that a third compound (XXII) has been separated from the 
urine of a xvoman afflicted xxuth an adrenogenital syndrome The struc- 
tural relations between these compounds shown on page 666 indicate that 
It IS fairly safe to state that these substances probably represent waste 
products from progesterone secreted by corpus luteum tissue 

Adrenosterone (X\TI) and pregnanetriol-3, 17,20 (XXII) are of 
particular interest because their presence in the urine may reflect in part 
the cause for the hirsutism in certain cases of adrenal tumors and it also 
suggests that the adrenals may be responsible for part of the androgemc 
activity found m normal urmes from men and women and especially 
from human castrates The probable chemical relations betxx'een the 
adrenal cortical precursor, Kendall’s compound E, and adrenosterone, 
are indicated by XXIII and XXIV It is also obvious that XXII may 
possibly also be formed from compound XXIII and hence from supra- 
renal cortical tissue rather than from corpus luteum tissue 

This discussion leads us to the conclusion that at present sue androgens 
have been found in nature and that four of them have been isolated 
from human urine Only androsterone and dehydroandrosterone have 
been separated from men’s normal urine Whether all the androgemc 
activity from normal men’s urine resides in these compounds or whether 
others contribute, remains to be determined Although normal xvomen 
also excrete large amounts of androgemc material, the exact nature 
thereof has not been determined Thus far, no pure androgen has been 


666 


THE BULLETIN 



Epi-(7//o-pregiianolone-3,20 







Pregnanediol 



A 7?(?-pregnanediol 
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separated from the urine of a normal non-pregnant woman Ho\ATver, 
m the pregnant woman, Marker, Kamm, et aH~ separated epi-allo- 
pregnanolone-3 20 from the urine as one of the androgens In pathological 
urines u^e undoubtedly have varying amounts of adrenosterone and 
pregnanetriol-3,17,20 in addition to androsterone, dehydroandrosterone, 
and many other possible compounds of androgenic character 

That the normal type of androgen may be increased in concentra- 
tion in pathological conditions is well illustrated by Callow^® who sepa- 
rated 1 10 milligrams of dehydroandrosterone m pure form from one liter 
of urine from a si\ year old girl afflicted with an adrenal uimor This 
represented 70 per cent of the total androgenic material In other words, 
this child excreted approximately 600 international androgenic units per 
liter of urine, whereas the normal child of that age might possibly excrete 
2 to 10 units In view of the possibilities of complex muxtures existing 
in various urines in various proportions it is very probable that future 
advances in the quantitative studies on urine wull depend to a large extent 
on our ability to differentiate quantitatively between the different andro- 
gens How^ever, for the present w e must be content wuth the estimation 
of the total androgenic activity in tissue, body fluids, and excretions m 
our attempts to correlate the quantitative information w ith various endo- 
crine disturbances possibly involving the gonads Our first consideration 
IS the type of test animal to be used to give most reliable comparative 
analyses and the second the completeness of extraction of the tissues or 
fluids 

Complications involved in the 1 at seminal vesicle 01 prostate 7 eaction 
to androgens First it is necessary to present briefly the limitations of the 
rat assay method for comparative studies on crude concentrates from 
1 arious sources It may be recalled that in the early studies on concen- 
trates Laqueur and his associates obseri’^ed striking irregularities in com- 
paring the results obtained by the rat method wuth those found by the 
capon comb-growah reaction After the pure androgens were made 
a\ ailable it became obvious that these irregularities are mtroduced mainly 
by the rat test This w^as first clearly demonstrated by the Laqueur 
groups® wfflo discovered that a non-androgemc fatty-acid fraction (“X 
factor”) from bull testis-tissue wfflen injected with a given amount of 
testosterone increased the seminal vesicle w'^eight response in the rat 
three to four fold over the effect of testosterone alone The exact nature 
of the Laqueur “X factor” does not appear to have been determined, but 
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Table I 


The influc/ice of He doth lujeciwn of alcohols, fatty acids or esters on IJr 
response of the castrated rat to JO daily injections of SOY testosHrone 


ALCOHOL ACID OR ESTER 

D^ILT 

AMOUNT 

NUMBER 
or R\TS 

SEMIN \.L 
VESICLES 

PROaTKTE 


mo 


mo 

rtxQ 

1 

Sesame oil alone 

0 

3 

14 

41 

Testosterone alone 

0 

4 

42 

66 

Eth}! alcohol, C-H 5 OH 

50 

2 

S2 

98 

P^op^l alcohol, CsH-OH 

50 

2 

117 

156 

Propionic acid, CjHtO* 

50 

3 

117 

158 

Hevil alcohol, CeHisOH 

50 

4 

95 

125 

n-He\anoic acid, CeHi 0 

50 

4 

95 

140 

Cet%l alcohol, CuHasOH 

50 

4 

125 

165 

Palmitic acid, CisHs 0 

50 

4 

235 

210 

to-H^dro■^} palmitic acid, CuHa.Oi 

25 

2 

150 

158 

Stear^l alcohol, CisHj OH 

SO 

4 

200 

220 

7-H^dro\^ stearic acid, CisHjtOj 

50 

4 

210 

220 

Eth^ 1 propionate 

50 

2 

33 

66 

Meth\l stearate 

50 

2 

43 

S9 

Monostearin 

50 

4 

40 

76 


Compiled from Jliescher, Wettstein, nnd Tschopp, Btochem J, 1936, 


SO 1970 ) 


a number of pure substances can be substituted for the “X factor” and 
produce the same enhancing effect in the rat Among these substances 
are aliphatic fatty acids, primary'' alcohols, hydroxy fatty acids, and 
estrogens At least xrwo substances have been found to decrease the 
seminal vesicle VTight response These substances are glycerol and 
paraffin oil The decreased response with these vehicles for androgens 
might be attributed to too rapid absorption from glycerol and too slow 
absorption from paraffin oil to produce the optimum physiological 
response This explanation does not seem completely satisfactory, how- 
ever, because the addition of the proper fatt)’" acids to these solutions 
increases the action of the testosterone three to four fold on the seminal 
vesicles The data given in Tables I and 11 illustrate these statements The 
mode of action of the fatty acids and primar)>- alcohols is also by no 
means clear because only certam androgens are activated by these com- 
pounds Among those not activated by the “X factor” or fatty acids are 
androsterone, urmary concentrates, androstanedione, 17 -c/r-testosterone, 
and testosterone acetate 

Esterification of testosterone also increases the potency of the prod- 
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Table II 

The influence of the doth injection of larions solicnts on the response of the 
castrated rat to 10 dail\ injections of testosterone or testosterone acetate 



DAILY DOSE OP 
TESTOSTERONE 
ORTFSTOSTER 1 
OVE ACETATE ; 

NUMBER 
OF RATS 

SEMINAL ' 
\ES1CLES ' 

PR03T VTE 


T 


frtff 

mff 

Sesame oil 

0 

3 

14 

41 

Testosterone in sesame oil 

50 

4 

42 

66 

Testosterone in 50 p c gh cerol | 

50 

500 

2 

2 

16 

20 

46 

Same + 50 mg ricinoleic acid 

50 

2 

221 

205 

Testosterone m paraffin oil 

50 

2 

15 

44 

Same + 50 mg palmitic acid 

50 

2 

126 

145 

Testosterone acetate in sesame f 

50 

s 

21S 

241 

Oil \ 

200 

2 

3S3 

357 

Same -|- 50 mg palmitic acid / 

50 

200 

2 

2 

210 

302 

279 

334 

Testosterone acetate in 50 p c | 

50 

2 

12 

36 

glj cerol \ 

125 

2 

45 

72 

Same + 50 mg ncinoleic acid 

125 

2 

215 

2S3 

Testosterone acetate in paraffin f 

50 

2 

65 

105 

oil \ 

200 

2 

252 

i 

293 

1 


(Compiled from Jliescher, ettstein, and fschopp, Biochem J , 1936, 
SO 1977) 


uct A given weight of testosterone propionate when injected into the 
young castrated rat produces three to four times the weight of seminal 
lesicle as is produced by the same weight of free testosterone This 
enhancing effect of fatty acids, alcohols, and esterification is not manifest 
in the capon comb-growth method In the capon method a slight delay 
in reaching the maximum comb-growth for a given dose may be observed 
inth testosterone esters but this is not serious for the lower molecular 
weight fatty acids For the higher molecular weight esters the response 
IS very much delayed and of lower order That is what one vmuld expect 
because the dose of actual testosterone in a given weight of ester is 
duninished as the molecular weight of the fatty acid is increased Table 
111 and Fig 4 give the experimental data for these conclusions 

The capon not only responds more quantitatively per molecule of 
androgen whether free or esterified, but also quantitatively the same to 
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T \BLt III 


Comparative assays of testosterone cskrs on capons 


S’onsTKNci: 

D\lL-i AMOUNT 1 
EQUn ALENTTO ONE 
INTERN \TlONAL ' 
WDROGENIC UNIT 
OR 0 I'lOT 

ANDROSTERONE 

TIMP or MVXlMriM 
EFFECT 


T 

daje 

Testosterone 

15 

0 

Testosterone formate 


7 

Testosterone acetate 

20 

7 

Testosterone propionate 

20 

t) 

1 estosterone but j rate 

00 

12 

Testosterone isobut^ rate 

70 

13 

Testosterone ^ alerate 

200 

14 

Testosterone iso\ alerate 

250 

15 

Testosterone n-decanoate 

350 

16 

Testosterone palmitate 

>1000 

— 

Testosterone stearate 

>1000 

— 

Testosterone benzoate 

>1000 

1 

— 


(Compiled from Miesclicr, Wettstem, md Iscliopp, Bwehem T , lO'JC 
SO 1977 ) 


a uniform weight of testosterone whether ^^Tth or ^^'lthout fatr\ acids 
or the “X factor ” 

From these experiences and many other observations it may then be 
concluded that at the present time the capon comb-growth response is 
a more satisfactory method for the quantitative assay of total androgenic 
activity in crude concentrates which are likely to contain various andro- 
gens as well as many other substances which may enhance or retard the 
response in the rat 

Quantitative studies on the distiibution of androgens We are now in 
a position to discuss the completeness of extraction of androgens and the 
possibility of androgens occurring in conjugated compounds in tissues 
and biological fluids 

Testis-tissite Although the early reports, ■which were based on poor 
biological observations, led us to expect a relatively high concentration 
of hormone m testis-tissue, repeated attempts to increase the yield of 
androgen from bull testis-tissue by more extensive extraction or by 
hydrolysis of the aqueous phase before extraction by alcohol or benzene 
detect neither increases m androgen nor hydrolyzable conjugated forms 
thereof The yield is practically the same as usually found by the routine 
iMcGee procedure and varies from three to nine international androgenic 
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units per pound of bull testis-tissue If this is expressed m milligrams it 
cjicuhtes from 90 to 270 milligrams of testosterone per ton of tissue 
It IS of course still possible that a conjugation of an androgen with protein 
may exist and that we have not been able to break the hypothetical link- 
ino- and still retain the activity It is also of special interest that testis-tissue 
from calves and fetal calves actually yield higher amounts of androgens 
by the routine procedure ^^^Hay male hormone should be present in 
fetal testis-tissue in higher concentrations than in the mature animal is 



rather perplexing It seems to me that we must resort to the assumption 
that It is elaborated or stored in the organ but apparently not secreted in 
adequate amounts to influence the accessory sex organs 

Blood The early claims for the high concentration of male hormone 
in hlood also have not been confirmed Recent studies by my associates*" 
and myself also fail to detect a conjugated form of androgen in human 
blood We had considerable difficulty in working up enough blood to 
warrant accepting the growth response as significant We found it 
necessary to mject daily per capon for five days the equivalent of 1 36 cc 
of human blood Three different methods of extraction were employed 
on aliquots of the same mixture of blood with and without hydrolysis 
of the aqueous phase W^e found four international units per liter of blood 
This value does not seem unreasonable If xve assume, first, that the form 


In these studies as well as those on the aqueous phase from testis tissue I am indebted to ilessrs 
• alter H Hoskins J Robert Coffman and George W Beach for \aluable assistance 
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URINE 


eUTYL ALCO-iOL 
extract 


BOILING PERIOD WrTH 
ACID IN HOURS 



OI/AI 26 


0IIA2I2 
Fig 5 


01142 6 


01/46 


of androgen in the blood is testosteione, second, that testosterone is con- 
verted into androsterone before it is excieted, and third, that the rate of 
clearance of blood by the kidney is 75 cc blood per minute, the andro- 
genic content of the 24-hour sample of urine should be 65 international 
androsrenic units The averasfe amount of androgen in vouncr men’s urine 
IS approximately 60 international units per 24 hours If instead of assuming 
that all the testosterone is excreted as androsterone, we assume it is 
excreted as a mixture of androsterone and dehydroandrosteione with the 
activity in the urine equally divided betv een these tv'^o urinary androgens 
It would call for approximately 8 6 milligrams of the pure androgenic 
mixture In these calculations we necessarily have made many assumptions 
and no claim is made as to the sisriificance of the results The values ob- 
tamed are, hov'^ever, interesting and suggestive 

Ui me The early assays on human urine gave values of i to 2 capon 
units (not over 4 international androgenic units) per 24-hour sample 
A^’ith improvement in methods the yield v^as gradually increased until 
the values accepted at present for a normal man are 40 to 100 international 
androgenic umts per day The increased yields are due to more efficient 
extraction, to preliminary acid hydrolysis of conjugated forms, and to 
better control of destruction by the acid subsequent to hydrolysis The 


The Cheviistiy avd Biology of /Male Sex Hoi moves 6j^ 


evidence for the e\istencc of the conjugated fornr® -- and for the acid 
labilvt)^ of part of the free androgenic material is given in Fig 5 The 
first three pyramids show the effect of the length of time of acid hydroly- 
sis at boiling temperature on the yield of androgens from raw urine The 
last pyramid represents the effect of acid hydrolysis of the normal butyl 
alcohol-soluble but benzene-insoluble fraction obtained from freshly 
acidified unboiled urine The urine u Inch had been thoroughly extracted 
by butyl alcohol u as boiled with acid and extracted u ith benzene in the 
usual way but the yield of additional androgenic material m as negligible 
It IS evident that normal butyl alcohol is an excellent soh ent for the con- 
jugated form of urinary androgens, that practically all the androgenic 
material in urine is in an inactive u ater-soluble conjugated form, that 
acid hydrolysis yields the free form and that prolonged boiling with acid 
destroys considerable of the activity u Inch \\ as liberated in the first 
fifteen mmutes of boiling The conjugation appears to be of the hexu- 
ronide type The gradual loss of acti\ in’- u ith more prolonged boiling 
appears to be due to the destruction of dchydroandrosterone We con- 
clude therefore that androgens, like estrogens and decomposition prod- 
ucts dern ed from progesterone, probably are excreted as hexuromdes 
Later investigations may demonstrate varying amounts of conjugated 
and non-conjugated forms in blood and urine and it is easily possible that 
such differentiation may be of considerable significance in determining 
diseased conditions It may help in interpreting those cases in which 
abnormally high or abnormall)' low total values have been found without 
the mamfestation of the expected physiological differences 

With our improved methods of extraction-® u e ha\ e accumulated 
considerable data on the urinar)’- excretion of androgens m normal and 
abnormal men and women, in children and in various mammals The 
results are tabulated below 



INTERNATIONAL 
UNITS PER D\T 

MG EXPRESSED AS 
ANDROSTERONE 

Men’s urine (25-35 j rs ) 

40-100 

4-10 

Women’s unne (23-34 j rs ) 

30-100 

3-10 

Bo^s’ unne (61 to 10 jrs ) 

0 7-2 0 liter 

0 07-0 20 

Girls’ unne (8-10 yrs ) 

1 S-2 0 liter 

0 18-0 20 

Stalbon 

1-8 liter 

0 1-0 8 

Bull 

<1 liter 

<0 1 

Ram 

4 liter 

0 4 

Rat 

<1 liter 

<0 1 
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It IS evident that the excretion is exceedingly Iom in hnnians before 
puberty, but that adult men and \\ omen are unique in excreting large 
amounts of urinary androgen These high t alues are all the more startling 
when ye recall that Butenandt first separated only 15 milligrams of 
androsterone from the concentrate of 24 000 liters of human urine 





The Chevmtiy mid Biology of Male Sex Honnones 675 


1 MltE 

The dad\ untiar\ exirctiou of androgens and estrogens in normal 
men and a omen 


“•Vn’ designitea intermtion'il inclrogoiiic unit- ppr d u ‘L- ’ desig- 
nates estrogenic actiiiti expressed is gnniim of tlieelin per da\ 


SUBjrCT 

KGE 

TOT\L 

PERIOD 

An 

Es 

An/Es 


Mm 


Mux 

Min 

A\ e 

Max 

Mm 

Ate 



daifs 











1 0 

27 

42 

63 

24 

3S 

IS 

4 

9 

12 


3 

4 2 

2 cf 

26 

42 

65 

27 

41 

20 

2 

0 

22 


2 

4 6 

3cf 

30 

44 

79 

13 

41 

20 

2 

10 

22 


1 

4 1 

4 

35 

36 

65 

23 

40 

21 


12 

6 


2 

3 3 

Merigss for 

men 



40 



10 



4 1 

5 9 

34 

27 

42 

17 

25 

40'* 

7 

27 

3 

0 

5 

0 9 

6 9 

31 

30 

35 

IS 

26 

(.0- 

13 

36 

2 

0 

3 

0 7 

7 9 

24 

30 

46 

13 

2S 

2S< 

5 

IS 

4 

0 

4 

1 6 

s 91 

23 

31 

So 

42 

56 

41 

4 

20 

11 

2 


2 S 

4-1 e 

nges for 











women (subject 











S not included) 



20 



27 




1 1 


•In this case the urine i\as boiled for 15 miniite- with 10 j) c HCl b\ 
lolume before extraction b\ benrene Ml other -iinpli- wire boded iindei 
the same conditions for 2 hours 

- 12th da\ after menses ' 20th d i\ afti 1 nieiise- 

■* 14th dai after menses ^ ISth di\ after men-e- 


Today 5ve should expect to find 1 5 milligrams of androsterone in four 
days’ at^erage collection of human urine The reasons for the low 5aeld 
of product by Butenandt are incomplete extraction, appreciable destruc- 
tion, and the great difficulty in separating the pure androgen from the 
complex concentrate 

Variations in excretion m noivial men and ohovien The systematic 
assays on complete collections of urine from men and women over periods 
of 27 to 44 consecutive days showed marked variations in the amount of 
androgens and estrogens excreted per day Fig 6 shoves these fluctua- 
tions in a man and in a woman The minimum, maximum, and average 
values found for the four men and four women are given in Table IV It 
should be emphasized that these analyses required pooling the collections 
into 2- to 4-day samples in order to obtain enough material for accurate 
assay purposes In other words, the daily variations as given are already 
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averaged and therefore it is easily possible that the actual daily excretions 
are over a still greater range These variations in normal men and v omen 
should serve as a n arning not to place too much emphasis upon the assai s 
on one or m o 24-hour samples of urine Furthermore such amounts of 
urine are of doubtful value because the assay is likely to be based on too 
feiv capons Inasmuch as tremendous variations do occur normally it is 
much Miser to average these results and increase the accuracv of the 
assa)' by extracting large volumes of urine preferably representing more 
than 3 days’ complete collection 

In studying Table 4 it should be observed that the analyses of the 
urine from subject 8 were carried out after hydrolyzing ivith acid for 
fifteen minutes instead of for t\\ o hours as was the case unth the other 
seven subjects This accounts for the high yield of androgens in this case 
A number of comparative assays carried out on urines after fifteen min- 
utes’ and two hours’ boiling unth acid have shown that the former pro- 
cedure leads to an increase of 66 per cent over the latter in androgemc 
units If we assume that this increase would have been obsenmd in the 
other seven subjects the average daily excretion of international units 
of androgens would be sixty-siv for the men and forty-seven for the 
M'omen and the average An/Es ratios would be 6 9 for men and 2 0 for 
xvomen instead of 4 i and i i as given m the table It appears that the sex 
differences in the ratios are due more to a lower excretion of estrosrens 
than to a higher excretion of androgens in men Attention should again 
be called to the striking daily variations in the An/Es ratios in each indi- 
vidual In other words, there does not appear any correlation in tlie excre- 
tion of androgens and estrogens in men and xvomen Hoxvever, the 
ximmen ahxmys excreted the loxvest amounts of estrogens during men- 
struation and also tended toxvard a loxver level of excretion of androgens 
during this period In the xvomen the highest excretions of estrogens xvere 
observed on the 12th, 14th, i8th, and 20th days after the menses, but this 
x\ as not uniformly associated xxnth a rise or fall m the excretion of andro- 
gens Although Fig 6 suggests a definite cycle of androgen excretion in 
the male, this is not uniformly true 

The origin of the urinary androgenic and estrogenic substances m 
these normal men and xvomen is no doubt mainly from the gonads There 
IS no evidence that changes in diet are likely to affect the excretion rate 
of the sex hormones Hoxvever, other organs and particularly the supra- 
renal glands may normally yield products xvhich possess androgenic 
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r\nr.E V 

The tinnars cxcrelioii of androgens and estrogens in Inpogoiiadism 


‘\n’ dc«iginte=; intormtioml nnclrogcnic units por d n “Es desig- 
nstes estrogenic Tctn lt^ expressed as gamma of tlieehn per da\ 


MTM 

TiPE 

ACE 

An 

Es 

4n/Es 

PA 

TIEVT<« 

nA^CI 

Mnx 

Mm 

\\e 

Mnx 

Mm 

Aab 

Mnx 

Mm 

A\e 

4 

Cn ptorchid 

13-3G 

31 

9 

IG 

G 

1 

3 

31 

0 s 

2 8 

5 

Eunuchoid 

23-3G 

17 

0 

11 

2 

1 

1 7 

17 

0 5 

8 0 

2 

Ca'tntc 

21-oG 

3 5* 

1 * 

2 

4 5 * 

3* 

3 s 

0 8 

0 3 

0 5 

4 

Gxncconia'itia 

lS-24 

37 

0 

13 

15 

5 

11 

2 5 

1 G 

2 0 

4 

Xomial men 

2G-3o 

79 

13 

40 

29 

2 

10 

22 

1 

4 1 

4 

Xormal vonien 

23-34 

51 

13 

2S 

GO 

2S 

27 

7 

0 3 

1 2 


* Per liter 


acuvit)' These products may be one or more of the pure substances sepa- 
rated from pathological urmes or they may be precursors formed by the 
adrenals for conversion into se\ hormones m the gonads 

Urtnary excretion of androgens and estiogens m hypogonadism and 
vtrihsni In cooperatne investigations with Dr A T Kenyon of the 
Department of iVIedicine at the University of Chicago we have applied 
our methods of assay on urines from subjects ith various endocrine 
disturbances Table V presents a general summary of the results m 
hypogonadism in the male In cryptorchidism v e observe consistently 
low rates of excretion of androgens and estrogens and an average low ratio 
as one might expect In eunuchoids the excretion rates are still lower with 
a remarkably high average ratio In gynecomastia the androgen excretion 
rate is of the order obserx^ed in cryptorchidism but the estrogen excretion 
IS more of the order found in normal men and, as a result, the ratio tends 
toward the normal female type In male castrates the rate of excretion of 
androgens is particularly Iom", but the change in the rate of excretion of 
estrogens from the normal is not of the same order As a result the ratio 
values are even low^er than in normal women In short, from these limited 
obsemtions we may arrive at the tentative conclusion that the absolute 
amounts of androgens as well as the ratio of androgens to estrogens 
determine the t}'pe of hypogonadism 

Table \T presents a general summary of the results obtamed in viril- 
>sm In the subjects for whom the diagnosis indicated normal adrenals, the 
relatively normal excretion of androgens appears to be associated with 
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a lov er le\ el of estrogen excretion and hence a rano appioxiniateh twice 
that of normal v omen In the tv o cases of adrenal adenoma the very 
low excietions of androgens and an excrenon of estrogens e\en lover 
than in normal men are i ery strilting In both cases of adienal carcinoma 
the androgen excretion is remarkably increased and the estrogen excre- 
tion in the one case again is lover than in normal men and hence the 
very high ratio Possibh'’ one may conclude tentativelv that in V'oinen. 
hirsutism is not necessarily associated with abnormally high excretion 
rates of androgens, but that it may also, even at very lov rates of excre- 
tion of androgens, be associated with a low rate of ex’creaon of estrogens 
It IS, hov ever, also possible that androgens of different types act quite 
differently quantitauvel}'’ in influencing ham distribution and in comb- 
grov th stimulation respeenvely It is also possible that the product 
responsible for some types of hirsutism may be so altered before it is 
eliminated by the kidneys that some of its supposed androgenic action 
is lost 

In summaiy v e ma^ conclude 

1 That at least six androgens have been obtained in pure form from 
human urine and animal tissues 

2 It IS generally assumed that testosterone is the true male hormone 
elaborated by testis-tissue although it is possible that different species may 
elaborate other forms of androgens 

3 The normal urinary forms of androgens in men aie androsterone 
and dehvdroandrosterone 
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4 It IS generally assumed that these may be derived from testos- 
terone 

5 Androsterone and dehydroandrosterone are not excreted in the 
free and physiologically active form, but probably as glycuromdes 

6 These inactive forms are easily converted into the free andros- 
terone and dehydroandrosterone by acid hydrolysis 

7 Pure androgens have not been separated from normal x\ omen’s 
urine, hence the exact nature is not know n 

8 Although quantitative studies on urines from noimal and abnormal 
men and w omen reveal differences in the absolute and relative rates of 
excretion of androgens and estrogens the data obtained are not as striking 
as one might have expected 

9 Androgens other than testosterone, androsterone, and dehydro- 
androsterone have been obtained m pure form from human urine in cases 
of hirsutism 

10 Some of these new forms of androgens may be formed in the 
adrenals at abnormal rates at times 

11 It IS xery probable that the quantitame differentiation beru'een 
larious forms of androgens x\ ill help to explain some of the apparent dis- 
crepancies w e now obsen e in diagnosis and urinary assays respectn ely 

12 Finally one probably can not apply Ivrogh’s statement, “I do 
not trust my reason in physiology five minutes aw^ay from the facts” 
more truly in any other field in endocrinolog)’’ than m the one under 
discussion here 
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THE MANAGEMENT OF HYPERTENSION^ 
Hvrold J Siea\art 



^HEN I M as m\ ited to give tins lecture on “The Management 
of Hypertension”, I wondered Avhether the choice of 
atle tvas a happy one, first, because there seemed to be 
little that one could add to what was already m the litera- 
SssHESSHsaSHSa rure, and second, because no matter how much “manage- 
ment” one undertakes, the natural history of the disease seems to run 
its course undisturbed Yet wdien I thought more about the invitation, I 
came to welcome the opportunity'- of crystallizing my owm experience 
against the background of hypotheses and accepted facts relating to 
this s)nndrome Furthermore, there is one point of view' m the manage- 
ment which I w ant to emphasize, for there is little mention of it in text- 
books and m the literature I shall return to this shortly 

The so-called degenerative diseases are taking on added significance 
since the increase in the life span of man has been secured by decrease 
m the death rate due to infectious diseases Dr Cohn^ first directed atten- 
tion to the fact that the apparent rise of the death rate in heart diseases 
was to be accounted for by its increase m the later decades, in short, m 
the degenerative age-group, the individual having been spared from 
typhoid fever or diphtheria for instance, must ei'entually die, and in a 
great number of these, the heart finally fails As this greater number of 
individuals are permitted to attain an older age and as they grow older, 
parts of the organism begin to break dowm, perhaps those parts give wmy 
first w'hich have been subjected to injury in the individual’s life history, 
or It may be those parts to w'hich w'eaknesses may have been contributed 
by our forebears The social security program indicates a burden on 
those in earlier decades to provide for those wdiom our medical progress 
has given added years We are obligated, therefore, to look ahead to see 
how we can make this older age group useful members of society and 
economically self-sustaimng, if possible, and at the same time guarantee 

From the New York HospitaJ Dept of Medicine Cornell Unnersitj Medical College Kev. "Vork 
Deluered March la 1938 at Cornell Xjni\ersit> Medical College under the auspices of the Ne\% \ork 
Heart Association endorsed b\ The New \ork Acadeni> of Medicine 
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them health during thus penod In thus connecaon hx-pcrtenpon ^ 
miporront since it es one of the forerunners of heart disease m middle 
ind later life 

I have chosen to restrict mv discussion to ivhat is commonlv colied 
essential hA-pertension m Inch I shall ibbre\Tate further to h\-pertensioi 
This designaaon 'oiU at least provide ns Ainth a diagnosnc rubnc More- 
o\ er I nish to limit mv discussion to h\'pertension per se and its coi- 
sequences witliout considering artenosclerosis Wg obsene coses of 
h\*pertension before vessel changes are detected chnicillv \Miit chances 
in the kidnevs there may be at this stage are at present nor knorni 
After lu'pertension his been present for a penod of time, hoveier 
vessel changes occur and artenoscleronc alteranons are detecrable. There 
are accordmglv individuals m \i honi artenosclerosis and hi'pertensio'i are 
mterrelated and vet anotlier group m \i Inch thev miv be coincident or 
mdependent phenomeni 

In the treatment of disease, Ave can more often make greater ad\ once; 
nhen the enological ’gent or factor his been discovered In the case of 
essential hi'perfension. the eaologi- is sail nor known There is a \ an - 
non of opmion ibout the entena for m.iking the di'’gnosis which is 
furdier complicited by die diiterent levels at which blood pressure 
readings ire m ide. as w ell is the pracnce of recording blood pressures 
with the panent sitnng up and Iving down Insurince compames are 
keeping ah\ e the tradinon of taking sittmg' blood pressure since their 
snasnes ha\ e been compiled on this basis .Moreover the width of the 
cult a factor w Inch is igom recemiig attennon mav mfluence the blood 
pressure readmg Also different levels mav be read bv two obsen'ers 
using 1 stetho<:cope wnth tw o e;ir-phones All these f ’ctors make little 
difference in the established easilv recognized, case of hi'pertension but 
thev are imporrmt consideranons in the borderhne ciise and m evaluanon 
of therapeutic procedures It is apparent ’Jso that thev i-iriate results 
relaang to incidence 

In most dimes, a diastolic level of 90-100 mm of mercurv is accepted 
as the entenon for die upper knnt of normal The pracnce of taking 
resnng-lvmg blood pressure should be encouraged, for this po'^tural 
factor can be controlled for companson m subsequent obsen ’oons 
A record of the sitnng blood pressure mav be made as well if there is 
reason to have this infomianon It is good pracnce to rake the blood 
pressure at a stated time m the course of the phvsical exinnnanon after 
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the patient is at ease, and has been lying doM n ten to fifteen minutes, 
\ihile the examiner is proceeding x\ ith the rest of the examination More- 
o\er, we should seek uniformity about the systolic and diastolic levels, 
namely, the systolic x^ hen sounds are first heard, and the diastolic xvhen 
the loud sound changes to 1 murmur If this cannot be detected, the 
leiel at vhich sounds disappear may be read and 5 mm added to it 
Hypertension should be diagnosed only after eleiation of the blood 
pressure has been recorded on several occasions 

That the euology of hypei tension Ins not been solved, probably 
accounts for studies being made from so many points of view Let us 
look into some of these, for they x\ ill give us a better understanding of 
vhat V e may hope to accomplish in therapy First, M'hat is the incidence 
of hypertension in the population- 

It IS not a matter of surprise that our notions about this particular 
pomt are inaccurate, partly because of variations in recording but also 
because hypertension occurs asymptomatically It is discovered in most 
panents v hen they begin to ln\ e symptoms In certain ones, hoy’^ever. 
It IS detected in the course of examinations for life insurance, in others 
in the routine physical examminon x\hich a few people in the total 
population make use of as a health precaution, and finally, in still others 
vho come under obsenation because of another malady The reasons 
therefore for maccuracies about the date of onset of hypertension, about 
Its duration and about its age distribution are apparent Moreover, when 
v e come to analyse the population of cardiac clinics, it appears that these 
patients are not followed oi er as long periods as patients in the rheumatic 
group 

MTiat are the estimates of the incidence of hypertension- Allan" 
states that 40 per cent of the population above the age of sixty years 
exhibits hypertension In the aiailable statistical data relating to this 
pomt there appears to be more or less agreement that the incidence rises 
gradually up to fort)’--five years, after which there is tremendous increase 
in the decade from forty’--fi\ e to fift}’'-four years and sudden falling 
av ay after seventy’’ y^'ears ® Approximately 60 per cent of the cases occur 
in the forty-five to SLxty-nme year period The steep rise occurs fiy’e 
years sooner m yeomen than m men, and is roughly’’ about twice as 
frequent m yi omen as men The age of incidence suggests involutional 
changes as an etiological factor 

Most im esdgators seem to agree concerning the hereditary’ back- 
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ground of hypertension, not alone y hen the analysis is made from the 
posiaye pomt of yle^y of the high familial incidence of hypertension m 
those evlnbiting hypertension, but also, negatiyely, y hen one considers 
the loy incidence of hypertension in other familial groups ■* W'c are too 
strongly conyinced of this nooon to ha\ e it altered by Allan’s anah sis 
purporting to contradict it ~ We are all impressed by the greater number 
of cardiovascular accidents m hypertensive families Hines® contributes 
confirmatory evidence obtained in another fashion He made the so 
called cold pressure test, the rise m blood pressure yhen the arm is 
placed m cold water, in the families of hypertensives He found that the 
family history of hypertensive cardiovascular disease y as five times more 
frequent in mdividuals yith hypertension or “hyper-reactors” than it 
was in those who reacted normally to the test 

The racial and environmental distribution of the disease are of 
interest The infrequency of hypertension in the Chmese is an accepted 
fact and foreigners living in China have been found to experience loy- 
ering of the blood pressure ° In urban Japanese, hoy ever, hypertension 
IS almost as common as in Americans and m Europeans " Hypertension 
IS not found in Africans in their native habitat, but it is even more prei a- 
lent in negroes in the United States than in the white population These 
facts lead to the opinion that the mcidence of h}q)ertension is related 
to the environment in y hich the individual fives ® 

It may be stated m passing that many hypertensives are obese, but 
this does not appear to be the controlling factor 

The psychologic side of hypertension, as y^ell as the constimtional 
panel of hypertensive individuals, ydl be considered shortly 

We now come to the nature of hypertension It is agreed that the 
rise in diastolic blood pressure in hypertension is a consequence of in- 
creased peripheral resistance, especially in the arterioles— the precapillar^’’ 
portion ° Whether increase in peripheral resistance is due to 

hormonal (including chemical) changes, or to nenmus control is still 
ay'^aiting solution The obsen’-ations of Prinzmetal and his co-workers^^ 
and of Pickering^® put stubborn facts in the y’’ay of acceptance 

of the nervous control mechanism, and yet, on this concept depends the 
rationale of the surgical treatment of hypertension y Inch is now receu mg 
ynde attention There is a vast contradictoiy and controversial literature 
relating to the ty o points of yie\v, the hormonal and nerimus regulation 
The carotid sinus does not appear to be implicated, since its behavior 
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IS the same m the hypcrtensn e as m the normal subject 

A new approach to the study of hypertension avas initiated by 
Goldblatd® m the production of hypertension by renal ischemia in- 
duced by the application of constricting silver clamps to the renal arteries 
of dogs The means by a\hich use 111 blood piessuie is achieved under 
these conditions has been widely studied in the light of the nervous and 
chemical origin Although the matter is unsettled, the balance of evi- 
dence, at present, is in fa\or of a renal-humoial nature What the final 
implications of Goldblatt’s highly impoitant observations will be, as v^ell 
as of those growing out of his approach, cannot be stated at present, nor 
IS It possible to assign them a propei role m the interpretation of the 
etiology of clinical hypertension in man 

Let us inqune a moment into the pathological physiology of hyper- 
tension Again M e find that studies have been made from many points of 
view And indeed this is incMtable since its effects are widespread We 
may enumerate certain of them briefly It has been found that the 
velocin of blood flow (measured clinically as circulation time) may be 
normal, or may be slightly decreased in the absence of heart failure 
It IS sigmficant that it is not increased 

Steele’s-^ observations show that pulse v ave a elocity is increased in 
hypertension, and that it is related to the diastolic level and not to the 
pulse pressure as a\ as AVeiss’ notion -- 

It IS avell know n that there are certain cases of hv pertension having 
small hearts and others havinsf larare ones Starr has contributed data 
leading to definition He found that those with small hearts had a 
smaller basal cardiac output than those with large hearts In certain ones 
the cardiac output w as smaller than in subjects with normal hearts This 
reduced cardiac output achieves the maintenance of hypertension without 
increase m the heart’s basal w ork AMien the basal cardiac work is not 
elevated, the heart is not enlarged hen it is elevated, the amount of 
enlargement is closely proportional to the increased work Therefore, 
cardiac enlargement in analogous to that w Inch occurs in skeletal muscle 
after increased work It appears that the failure of cases vvith prolonged 
hypertension to develop cardiac hypertrophy may be attributed to the 
reduced cardiac output and it has been found that they show no hyper- 
trophy at autopsy examination Clinically, cardiac decompensation is 
less likely to occur in cases of hypertension with small hearts than in 
those wuth large ones As we have stated, the arterial pressure is increased 
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but the venous pressure is not elevated unless cardiac failure is present 

Earl}^ the electrocardiogram is usuall)'- normal, but later it may show 
certain alterations There may be left axis deviation \tduch will usually 
indicate preponderance or hypertrophy of the left Aentricle ^^'hcn 
T M^ave changes occur, they may be associated Muth the hypertension 
pel se or may indicate that changes in coronary vessels have occurred 

The basal metabolic rate may be normal in hypertensive subjects 
The viscosity of the blood and the blood volume do not differ signifi- 
cantly from normal “■ 

Steele-^ has shown that the skin temperature of persons u ith hyper- 
tension does not differ from normal individuals and that variations in it 
occur without change in blood pressure Elevation of blood pressure 
in persons with hypertension does not primarily depend then on con- 
striction of the arterioles of the skin 

We come now to the renal physiology The tests of renal function, 
namely, urea clearance, the phenolsulphonphthalein excretion, and the 
limits of concentration and of dilution may all be in the normal range 
in the presence of hypertension The chemical constituents of the 
blood, for example urea, chlorides,-^ and cholesterol,”® may shoy no 
alteration Nor is there indisputable evidence that this blood has unusual 
quantities of pressor substances After the persistence of hypertension, 
however, changes in renal fuction usually occur It is not known y hether 
there is a time factor It has been found that the urea clearance test detects 
impairment earlier and is more sensitive than the others The phcnolsul- 
phonphthalein excretion is the least sensitive test Changes in plasma 
proteins, and in the red blood cell count and hemoglobin of the blood 
occur only late, if at all Addis’ sediment counts may at first shoy’^ no 
alteration in the number of formed elements Later, hoy'^ever, changes 
may be detected 

When a patient comes under observation, how can y^ evaluate his 
condition^ 

First With respect to the functional capacity of the heart, the best 
guide IS the patient’s oym history of hoy'^ much can he do yuth or yuth- 
out s}'Tnptoms, data ydiich are best ascertained by listening to a detailed 
account of a day’s activities, and finally ydiat signs of failure does the 
patient exhibit 

Second The following examinations aid in evaluation of the state 
of the kidneys (i) the urea clearance and the blood urea, (2) the range 
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of the specific gravity of the urine in concentration and dilution tests, 
(3) the phenolsulphonphthalein evcrction, if the urea clearance test 
IS not available, (4) the sediment of the urine, and perhaps the Addis 
count, (5) the albumin excretion m the urine 

Third Anatomical changes may be disclosed by the followang pro- 
cedures Examinations are made to determine the state of the peripheral 
\essels, the eyegrounds for \essel changes— papilledema, hemorrhages, 
an x-ray of the heart for its size, an electrocardiogram to discover axis 
deviation and coronary artery changes 

Fourth The level of the blood pressure should be determined The 
diastolic level is the more important I prefer to see a patient with a 
labile blood pressure than one m at horn the level is fixed It is well known 
that patients may exhibit for years high systolic blood pressure a\ ithout 
revealing any of the changes mentioned above 

Fifth InquiT}’’ should be conducted to gam an insight into the per- 
sonality of the patient for the help it contributes m therapeusis 

The clinical course of hypertension is not accurately know n because 
of Its insidious onset without symptoms and because patients mav not 
be obsen^ed carefully until they show”^ e\ idence of strain on one of the 
systems 

What may be the course of events in patients who exhibit hvper- 
tension^ In the first place, they may live their life span and suffer an 
intercurrent disease In the second place, the predominant damage and 
strain may be cardiac from wdiich they de\ elop congestive heart failure 
The failure is occasioned m a great majority of cases by coronary artery 
sclerosis or it may be subsequent to coronary tbrombosis Congestive 
heart failure is the most common cause of death of patients wath hyper- 
tension From another point of view^ hypertension is the most common 
cause of cardiac affections m persons over fifty years of age, one quarter 
of all deaths being due to it (Averbuck^”) In tbe third place, as I have 
already mentioned, they may suffer coronary occlusion wath the course 
of events that this implies In the fourth place, certain others suffer renal 
changes and renal death is their lot, and finally, others experience cereb- 
ral vessel changes and cerebral accidents 

Flaxman®^ has analyzed a series of 623 cases, 189 of which were 
dead and 434 knowm living Eighty per cent of those w^ho have succumbed 
died two years after onset of symptoms, 65 per cent of those dying, 
died of congestive heart failure, congestive heart failure occurred most 
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frequently one year after symptoms appeared and 85 per cent died one 
year after the incidence of heart failure, 64 per cent of negroes died 
before fift)- years of age, but only 30 per cent of Mhite sufferers died 
before lift)' years of age, a few m ere living five to twent)* years after 
the first appearance of symptoms, and a fev^ y^ere In mg fi\ e to eiaht 
years after onset of congestive heart failure 

Patients may live many years though the systolic level is high, but 
the diastolic level is more important in prognosis, and lower diastolic 
levels favor longevity' Good renal function is a favorable sign iModerate 
cardiac hypertrophy is not unfavorable, but large hearts are more likely 
to fail than small ones ’^^’omen appear to tolerate high blood pressure 
better than men Cerebral accidents, anginal attacks, and retinal hemor- 
rhages are unfavorable signs 

In passing, there is one situation in v hich hypertension appears to 
be of benefit, namel)', in the presence of mitral stenosis It v as Levine’s 
and Fulton’s beheP- that the favorable influence on the natural histor)^ 
of this valve lesion is achieved by the enlargement of the left ventricle 
and dilatation of the stenoac ring Avhich hypertension encourages 

I should like to discuss heart failure briefly Hypertensive patients 
suffer several types of failure First, they may experience paroxysmal 
rises m blood pressure, the so-called vascular crises, which may be 
attended by acute heart failure Second, they may exhibit acute cardiac 
dilatation with pulmonary edema Finally, they may sustain the sequence 
of events recognized as chronic congestive heart failure For the relief 
of the first, the liberal use of morphine is indicated It has been found 
that adrenalin may give them lapid relief, and results, not in further rise 
in blood pressure, but in its fall Aminophylhn intravenously may be used 
In the treatment of pulmonary edema, morphme is mvaluable I do not 
resort to venesection unless the paaent’s condition is t ery urgent Digi- 
talis in full therapeutic amounts is given by mouth or rectum I do not 
subscribe to the use of hypertonic glucose solution, for it dravs fluid 
from the tissues into the blood stream, adds to the volume of the cir- 
culating blood, Mdiich in turn increases the load on the heart Oxygen 
therapy may be instituted and may be given under positive pressure as 
recommended by Barach 

\^^hen congestive heart failure occurs, it has the usual signs and 
symptoms associated vnth failure and needs no special comment The 
changes in the circulation are similar to those occurring in patients 
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suffering failure from othei causes, such as rheumatic heart disease, 
namely, decrease in cardiac output per minute and per beat, rise in 
\ enous pressure, and sIom ing of circulation time, and the -umrk of the 
heart per beat is not commensurate \\ ith the heart size The 

an mg of digitalis results in decrease in size of the heart, increase in 
cardiac output, fall in \ enous pressure and shortening of the circulation 
time, and the Mork of the lieait is increased per beat and the heart noM 
smaller, the work is more nearly commensurate \wth the heart size 
The treatment of heart failure m hypertension is the same as m other etio- 
logical r\'^pes, namely, (1) the use of digitalis in full therapeutic amounts, 
(:) low salt diet, (3) restriction of fluid intake, (4) xanthine drugs, 
such as theocalcin by mouth, and aminopln Ihn by mouth or intraven- 
ously, (5) one of the mercurials intravenously may be required A'ler- 
cupurin, a mercurial combined v ith theophvlhne, has, in my expci lence, 
been the most a aluable of this group for the mobilization of fluids 
Renal function does not appear to be impaired by its use and it may be 
ai\ en if hematuria is not marked 

Diuring failure, the blood pressure rises in certain patients and falls 
in others and seeks its usual level as restoration of efficiency occurs 
Mention may be made also of the fall in blood pressure which occurs in 
coronary occlusion Since the blood pressure may remain low after 
recot er^’", in the evaluation of a case seen at this time, it may be helpful 
to ascertain the history of preceding ht pertension 

The symptomatology of hypertension is not clear The experience 
IS common that patients suffer no symptoms until by chance hyperten- 
sion IS discovered, after which they hate many complaints Moreoter, 
what symptoms are due to hypertension pei se and tt hat to the “com- 
plications”, are not separable from the records now m use Certain 
analyses have indicated that hypertensit e symptoms are psychogenic in 
origin The symptoms, whether related to hypertension pei se 

or Its complications, or ttdiether psychoneurotic in origin, are too tt ell 
knotvn to enumerate Analysis of the symptoms, as they hate been 
recorded m the past, does not git e a clear insight into their origin and 
nature 

We come now to the treatment of hypertension I shall speak first of 
drugs I am of the opinion that none of the drugs directed tott ard lott - 
ering blood pressure are of benefit In testing any procedure it must be 
kept in mind that the effects are difficult to evaluate because of expected 
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fluctuanon m blood pressure and of relief of patients Mhen the\ irc 
given any kind of medication 

Gager^"* has recommended the use of potassium sulphoc\ mate, to 
be gn en o i gm three times a day after meals for one v eek then tw ice 
a day for one week then once every day for one v eek and then e\ en 
day or every second day The attempt is made to keep the le\el of 
cyanate in the blood at 10 mgm per cent, since toxic symptoms occur 
^^hen It IS 15 to 30 mgm (psychosis, dermatitis, cardiac pain’'^ ^■’) In 
certain patients, fall in systolic and diastolic blood pressure and relief 
of subjectn e symptoms occur I have not had much success m ith its use 

Bismuth subnitrate may be gn en for the nitrite effect, in o 6 ffni 
amounts three times a day Biuen'**’ is of the opinion that it gives no 
greater fall in blood pressure than the usual \ ariation which is encoun- 
tered There is danger of cerebral accidents from its use 

Erythroltetramtrate in o 03 gm doses may be gi\ en I hat e not had 
occasion to use it for some years 

Of the tissue extracts, lacarnol is the only one I hate tested 1 cm 
attribute no significant benefit to its use 

The salt free diet has enjoyed a t ogue, but too much has been claimed 
for It Under tt ell controlled conditions fall in blood pressure occurs 
in certain patients and they experience fewer symptoms on the regune, 
and arc on the whole moie comfortable Universal success, hotteter, 
IS not to be expected I usually follow the practice of recommending a 
low salt diet 

The place of luminal and barbiturates in the management of hyper- 
tension Avill be discussed later 

^^^e come nou to the place of surgery in the treatment of hyper- 
tension, a pertinent quesuon at the moment Hypertensive patients and 
the lay public are hearing too much about it through pseudo-scientific 
\\ ritings and the neu spapers It raises a hope in them u Inch, at the present 
time, IS not justifiable It avould be unfortunate to subject great numbers 
of indniduals to this therapy under uncontrolled conditions until a 
number of well controlled cases have been obsert ed for a sufficient unie 
to peimit Its evaluanon and to establish its effect on the life histones of 
those treated Our analysis made in the earlier part of this discussion 
makes apparent the difficulties inherent in such an e\ aluation Tmie u ill 
not permit a detailed discussion of the various surgical procedures, nor is 
It profitable for us in vieu of the fact that the part it plays at the present 
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time in the mamgement of the h^ pertensive patient must sanely be 
restricted to a few selected cases Everyone subjected to tlierapy should 
undergo thorough e\ aluation beforehand in the manner v e have indi- 
cated The recent literature has many papers recording the experience 
of those who have explored this field ■*'’ Dr Heuer’’^ has recently 
summarized his and Page’s experience The operation of di\ ision of the 
anterior neiv^e roots of the spinal cord from the level of the sixth dorsal 
to the second lumbar vertebrae le\ el resulted in fall in systolic and 
diastolic levels of blood pressure, regression of retinal changes, and 
improvement in subjective symptoms in a sufficient number of patients 
to encourage this approach In certain ones, the blood pressure rose again 
later The operation itself is associated w ith real dangers which are cause 
of concern Again, splanchnic resection in Heuer’s experience vas 
associated with fall m blood pressure, relief of subjective symptoms, and 
regression of retinal changes, but the blood pressure rose to the preopera- 
me levels in all patients m six months Dr Heuer and I are expanding 
this series of patients in order to obser\ e further the possibilities of this 
procedure Those patients vdio have exhibited improvement following 
one of the surgical procedures, encourage the continued exploration of 
the application of surgery to this prot ince but what place it will eventu- 
ally take and which of the procedures v ill prove to be the most beneficial 
cannot be foretold at this time Too vide use should not be encouraged 
for fear It V ill fall into disrepute before its usefulness has been established 
How does one “take care” of a patient suffering from hypertension’ 
Much of vhat we do should be directed toward an understanding of 
the individual who has the disease By and large, they have increased 
psychomotor activity, they are dynamic hyperactive individuals they are 
sensitive, quick tempered, yet they have certain differences from the 
manic depressive groups which they imv simulate, for thc\ are not 
moody and are not the “up and down” type Avman and Pratt’s analysis 
shoves that hypertensive symptoms are of psychic origin There is 
stiO the difficulty in deciding whether the patient is this n pe of person 
because he suffers from hypertension or v hether he det elops hyperten- 
sion because of this individual type Extensa e studies haa e not been 
made to discover whether there is a constitutional panel, - morphological 
and physiological, of hypertension such as Draper''" has described for 
gastric ulcer or gall bladder disease 

Since no specific drugs nor certain surgical treatment are avail- 
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able for the hypertensive subject, we must lesort to the lines of 
symptomatic therapy Hat mg evaluated the patient’s anatomical lesion 
and functional capacines, how do tt e take care of him? First, t\ hat is 
the general regime? ( i ) No special diet is indicated, hut it should he a 
M ell balanced one Protein should not be restricted, first, because it has 
been shoun that it is not a factor in pioducuon of hypertension, and 
second, its limitation may lead to plasma protein depletion and fat or the 
onset of edema Salt may be limited to that used in cooking but highly 
salted foods are prohibited and highly seasoned ones eliminated (2) If 
the patient is overweight, the caloric value of the diet should be reduced, 
without deprivation of essential factors ( 3 ) Regular bowel habits should 
be established (4) The use of tobacco should be eliminated There is no 
evidence that tobacco is of benefit Mhile theie is some pointing to its 
harmful effects This point of vieu is discussed frankly Math the patients 
to prevent disappointment (5) The moderate use of alcohol is counte- 
nanced because of its vasodilator effect (6) Strenuous sports are dis- 
couraged, but the paaent may indulge in less acme games Each case 
must be imdividualized (7) Luminal is one of the most useful drugs in 
the care of the hypei tensive individual It is prescribed for the relief of 
persistent headache or to loM’^ei the level of hypeiacmaty It may be 
given o\ er long peiiods of time (8) If hypertension has appeared at 
the menopause, an ovarian extract may be useful 

In the regime of persons Mith hypertension, the excesses should be 
eliminated, they must not overwoik, nor overeat, nor undersleep, nor 
o\ ersmoke Measures are directed at relaxation and attaining mental 
ease Part of this is secured by psychotherapy and part by re-trainiiig 
the patient by his ovai efforts Plans should aim at lovering the pace 
at M Inch the paaent In es and toning doum his reactions to his environ- 
ment The patient must acquire a different pattern of living How can 
these objecaves be attained? 

First, one should try, Mathout engendering fear, to encourage the 
patient to take the attitude that it is better to lead a slightly restricted 
life over a long period of time than incur long invalidism Second, hot 
baths at home and occasional t isits to Spas foi the “cure” may be help- 
ful AHiether loM^eiing of blood pressure to the extent that is claimed 
at the Spas occurs, I am unable to say, nevertheless, certain patients are 
symptomatically benefited by the regime Thud, long hours of sleep 
should be indulged m Foiuth, lelaxation periods during the day may be 
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in order Executn es may have a couch in the office and he dovm after 
lunch Fifth, frequent short \ acations av ay from business vmrries may 
be possible Sixth, remove vmrries, if it is possible It may be expedient 
to remote certain patients from one business to a less disturbing one, 
or from one depaitment to anothei Seventh, the organization of the 
home life should be scrutinized Eighth, lelaxation at night tvithout 
ni?htA\ork is essential Ninth, exposure to the hot sun should be avoided 
Tenth, if the patient is not av are of the rise m blood pressure, it may be 
best not to discuss it v ith him, but v ith a member of the family Eleventh, 
the patient should be reassured about his blood pressure, and given the 
bright side of longer ity, he should be told something about the ration- 
ale of therapy Tv elfth, the patient should be encouraged to acquire 
a hobby Finally, in the direction of psychotherapy The best results 
Mill be secured by listening to patients’ troubles and, if it can be done, 
rearranging lives This takes a great deal of the physician’s time, but 
It appears to me from my experience to be the best therapeutic measure 
ve hare at our disposal It is a side of the therapy that is not usually 
recognized, and if recognized, not given proper emphasis nor adequate 
attenuon For tlie most part, these patients do not need psychotherapy 
m the usual sense of the rr-^ord, nor do they need to be transferred to the 
care of a psychiatrist As a matter of fact, harm may be done to certain 
patients if the latter course is pursued, because of the present imphca- 
nons to the patients of harung psychiatric care, md because something 
IS lost, so far as patient and doctor relationship is concerned, by trans- 
ferrmg the patient from your care to someone else for this phase of 
therapy I should like to encourage attention to this phase of the 
management From the psychotherapeutic standpoint, no problem in 
their lives can be too trivial for them to bring to the physician, since it 
may be the trivial problems that they magnify into great ones Their 
state IS very susceptible to improvement by encouragement The exact- 
ing care which this kind of treatment necessitates is hard on the physician, 
but is a responsibihty xvhich we must assume 

On the other hand, I have emphasized that they must be encouraged 
to stand on their own, and they must be re-trained and induced to 
moderate their hves Jacobson^^ has made contributions in this direction 
by the techmque which he calls “Progressive Relaxation ” It has as its 
objeenve, the traimng of individuals to relax and to ehmmate “tensions” 
The methods mvolved are somewhat too tedious for brief exposition 
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Careful scrunnv of his physiological studies and of the description ot 
tlie techniques employed, convince me that a nev approach has been 
opened in the therapy of hypertensn e patients v Inch has not i ct been 
sufficiently explored The data arc described in Jacobson’s inonotrr.iph 
entitled “Piogressnc Relaxation”’’^ Pitients find his volume entitled 
“You Must Relax”, vritten for the laity, veiy helpful in attainintr the 
objectives 

Some of the problems v Inch arise mav be illustiated bv a ease 
lepoit Mis A, a tall blonde noinan, sixty years of age, has suffered 
hvpei tension for fifteen years Blood pressure levels have lantrcd fiom 
1 60/100 to 240/120 She has suffeied eyegiound changes and expcii- 
enced vasculai ciises She is a d^manne peison, nhoin husband and 
children ha\ e lelied upon and looked upon as having unlimited endur- 
ance She seems incapable of making ceitain decisions and the family are 
un ible to do this for her because they are too close at hand, consequenth , 
the patient requires an outsider to help her make up hci mind and bear 
pait of the buiden of the decisions This patient on ns piopeitv which 
she thinks no one but she can manage The husband’s business office 
V as in the house and it v as apparent that the home-office iclationship 
vas 1 \eiv distuibing factor in attaining any degiee of lelaxation for 
the patient It v as only after some vdiile, that I succeeded in peisuading 
the family to live in an apartment There v ere conflicts because they 
hid alnays Ined in a house and the idea of living in an apaitmcnt did 
not appeal to them The patient had to remain in hci own 100m day 
iftci dav because she was unequal to valking the staurs to the living 
quaitci of the house Once the decision had been made and the objectne 
gained, the visdom of the change was apparent It lequucs constant 
foresight on my pait to see that she does not undertake too much She 
has not such a lov^ercd lesen e but that she can enduie modeiate actnits’, 
but her idei of a quiet day does not coincide vith mine My efforts arc 
diiccted at persuading her to engage in lelaxing ictnities lathci than 
the \\ 01 lies of the household v Inch mvc her concern and result in tension 
I ha\ e succeeded thus fai in havinsr hei take an attitude of nonchalance 
about things I encourage the attitude that if she can do something about 
a situation, to do it, but if she cannot, let it go and not v oiry But it 
IS an attitude that needs continual encouiagement to maintain "When 
things go MTong, theie are the usual symptoms, v hen life is serene, she 
IS comfortable The level of blood pressure under these circumstances 
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„ia^ or niav not follow the course of the symptoms It is apparent that 
these patients aie ^ery susceptible to suggestions and encouragement 
and 1 nell guarded Moid about level of blood pressure, if they happen 
to knon about it, or an explanation for its change is helpful Often, if 
\ou can remo\ e the cause for the \\'orries, the symptoms disappear We 
must be careful, hov'ever, not to put too much stress on suggestion, 
imph ^ passn e role on the part of the patients, but rather to encour- 
age an active role of their own, such as is involved in the technique of 
“Progressn e Relaxation” Striving to accomplish a task of which they 
are not capable and uncongenial surroundings, all contribute to the ten- 
sion state ’\^'ith careful guidance these may often be rationalized and 
altered I ha\e discussed this approach in every day aamrds \adaich may 
appear to be conceived or expressed vaguely I am of the opinion, Iiom - 
e\er, that ve knov too little about this approach, in the scheme of 
h)q)ertensne therapy, to cloud it with high sounding words which 
V ould only cloak our lack of knowdedge Perhaps out of simple begin- 
nings further progress may take place 

There has been very little conscious attention, as I have said, given 
to this side of therapy, although most physicians in their sympathetic 
attitude attain the same end It is an admittedly laborious procedure, but 
one v e must try, if it gives promise of benefit Because it is time con- 
suming, one clinic in Boston has attempted this form of treatment on a 
mass basis, by a class method They have recognized the susceptibiliU’^ 
of these patients to suggestion and are turning it to good account In 
this class, the nature of hypertension is first explained in simple terms, 
the role apprehension and w orry play m it and in symptomology are 
diseussed In each class period the patients are taught relaxation, and 
practice it for a short time, and finally recognizing suggestion further, 
the testimony of a member is heard Marked improvement in symptoms 
and in the oudook of the patients is reported to result from this form 
of therapy and two thirds of them have showm a fall in blood pressure 
In elosing may I again say that neither the course of the disease nor 
Its progression may be altered by these techniques, but if w^e make the 
subjects more comfortable and happier individuals, it has been worth- 
while I am afraid I have taken liberties wnth the title, but trust that I 
have given a perspective of hypertension I trust also that I have encour- 
aged the pomt of view'- of looking upon and of treating the individual 
3s a whole, w'lth attention directed to the “tension” side and to the 
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psychiatric approach, for s}’mptomatic relief can be given to Inpcr- 
tensives by understanding them and treating them is individuals rather 
than as just “cases” of hypertension to be treated by drugs m Inch proi c 
of little benefit 
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BOOK RE V IB 


Inteni'.hips oik/ Rc<tHlenctes* 

Hus ^olume, uhich consists of on amhsis 
of interns oncl resiliencies of 329 poses mil 
on oppencli\ of 148 poges (of uhich 15 poges 
ore bibliogrophi ) is 0 trenienclous piece of 
uork 

It is olmost impossible for 0 re\ leu er to 
gi\e o satisf ictor\ occount of its contents, 
is the text IS oil meot oncl \ er\ feu c\tro 
words ore used It is 0 stuih garnered from 
interns, ottendings, e\-interns, residents ond 
practicing pinsicions 

Ihe first p irt of the lolunie under con- 
siderotion is token up b\ the stud\ of the 
resources for intern and croduote education 
in New York, defining teocliing hospitals, 
ofiilioted hospitals and non-teochmg hospitals 
ond defining also tlie terms of mteinship, 
residencies ond Fellowships 

Hus IS followed b\ the histori oncl eiolu- 
tion of the intern ond residents 

V most interesting chapter relates to 0 
sill \ ei of 0 questionnaire onsw ered hi 1904 
practicing phisicions, graduates of New 
lork Cit\ medical colleges who hoic had 
internships m New "i ork In the introduc- 
tion there is a \eri terse statement which 
realh e\presses the purpose of this lolume 
It IS as follows “There has been too much 
interest in what the interns could do for 
the hospital and too little consideration to 
what the hospital could do for the intern ’ 

“ \d\ anced training, as special internships, 
lesidencies and Fellowships, Iiaie been m 
the experimental stage, w ithoiit uniformiti 
of plan or purpose, mil the intern croups 
bale suffered from lick of guidance, and 


•Report bj The New \ork Committee on the 
Stud} of Hospital Internships and Residencies 
lean \lonzo Curran XI D Executiie Sccrctam 
New \ ork The Commonwealth Fund London 
llumphrei Milford Oxford Lni\ersil> Press 19 jS 


cleirh defined ohjectnes, and hate fre- 
qiienth made poor use of their opportunities 
“The student period from the beginning 
of the pre-medical course to the end of the 
internship has ateragecl from eight to ten 
tears For their professional careers the 
demand w as long and of arduous proportion, 
ind one might expect an almost uniformh 
adcquite medical qualification” If one fol- 
lows the recommendations m this xolume and 
tlie present trends m medical education 
tins aterage will he increased to at least 
thirteen tears, for the recommendation of 
the tanous combined hoards demands a 
two-tear rotating internship followed ht 
residencies of two to fite tears This means 
that the prospectite medical student is de- 
pendent on his famih until he is tliirtt tears 
of age, a tremendous economic responsibilitt 
To show the scope of this work question- 
naires accompanied ht personal letters were 
sent out m 1935 and 1936 from the deans’ 
offices of Columbia, Cornell, Long Island, 
New 1 ork Xledical and Flower Hospital, 
and New 1 ork Umtersitt Medical Colleges, 
to 3,299 of their graduates for the tears 
1919 to 1921, 1924 to 1926, and 1929 to 1931 
These periods were selected as giving a 
representatii e sample of graduates during 
the fifteen tears preceding the time of the 
present surt et In all, the surprising num- 
ber of 1904 carefullt -answered question- 
naires were returned for analtsis The 
analtsis indicates where the men were prac- 
ticing the tvpe of work thet were doing, 
and their opinions of the adt antages and 
disadt antages of intern training 

It w as found that 20 per cent of the gradu- 
ates secured appointments on the staffs of 
teaching hospitals and 26 per cent on the staffs 
of hospitals witli medical school affiliations 
Onh 12 per cent had no hospital contacts 
and were therefore completeh dixorced from 
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the etlucitioml aclvantige‘5 of hospitals 
The ^ollmle is replete with numerous 
tables of anahsis of the studies, grouping 
the surgical and medical specialties separatela 
Chapter V, which is full of most aaluable 
material, is concerned with factors contribut- 
ing to house staff efficienci This subject is 
taken up from the point first of plusical 
well-being and efhcienc\ of interns, includ- 
ing health care, housing, call s\ stems, recrea- 
tion, food, remuneration and uniforms It 
IS interesting to note tint despite the risks 
taken bi the intern on the ambulance ind 
in the hospital he has been protected b\ in- 
surince onh in the rarest instances Pro- 
1 isions of the State Compensation Law arc 
inadequate when applied to interns, since 
interns are apprentices and not salaried 
employees Vt the time of this sunei onh 
eight of the si\U hospitals studied were 
making a loutine health e\nmination of their 
interns Ihe importance of ree\.imination 
eieii si\ months the committee feels cannot 
be o\er-emphasi7ed The In mg quarters 
prOMded foi inteins and residents haic 
been inadequate, according to this repoit, m 
over half the hospitals of New \oik Cit\ 
Tlieie is an e\cellent chapter on hospital 
libraiies and the use of these libraiies It 
has been found that the interns are stimu- 
lated to reading largch b\ the attending 
stiff and also it has been found that a 
resident librarian is necessan in order to 
lune the librari properh piotected 

V len interesting and important siib)ect 
consideied is the introduction of the intern 
to the hospital Ihe first hours of an in- 
tern after his entiance into a hospital ma\ 
influence his entire hospital careei If the 
seniors on the staff haae a pessimistic atti- 
tude toward the hospital and toward the 
attending staff his leaction is apt to be 
influenced In the renew ers experience it 
took three a ears to change the morale of a 
hospital staff so that it became local sup- 
porters of a new legime The committee 
belieaes that a member of the attending 
staff should be assigned for the instruction 
of each intern entering tlie hospital 'Wliere 
this IS impossible manuals and procedure 
books presented to each intern on admission 
linie proaen satisfactora V aolutmnous 
manual, howeaer, has frequentla preaented 


the intern from mastering its contents Ihe 
committee recommends a hand-book con- 
taining merela the outline of the hospital's 
methods m current use 'Ibis book must be 
rcaiscd caera few a ears in older to preaent 
its becoming obsolete The following suli- 
lects are considered necessan for such a 
m mual 

1 Organization of the bouse staff, with 
an outline pi escribing the duties of 
each member 

2 Ihe relationship of the intern to the 
liospital admimstr ition, attending, 
nursing, social sen ice, and technical 
staffs 

3 Attitude toaaard patients 

4- Outline for record of the lustora, 
plia sical examination, progress notes, 
and case summaries 

a Spenal diagnostic ind therapeutic 
technics 

C The handling of emergencies 

7 Laboratora procedures 

8 Nursing technics 

9 Social sera ice utilization 

10 Diets 

11 Operating and dcliaera room me- 
thods 

12 Methods of securing consent to 
necropsa 

1 he tommittee states itli or w ithout 
an intern ‘bible there has been no satisfac- 
tora' substitute for painstaking teaching and 
supci a ision of each new staff member ” 

Chapter VIII is largela^ concerned aaith the 
most important subject of the entire aolume 
— the diaiding of hospital sera ices In this 
a thorough stiida’ of tlie rotating or straight 
sera icc is anala zed, and the committee recom- 
mends tliat the fundamentals of an intern- 
ship preparing for general practice should 
consist of rotation through medicine, surgera, 
gaaaecologa and obstetric®, and pediatrics 
It aaas felt that during a two-aear experi- 
ence the tune allowance for each of these 
sera ices should not be less than the folloaa mg 

Jledicme — six months 

Surgera — six months 

Gamecologa and obstetrics — 
three months 

Pediatrics — three months 
Thea conclude that the qualita of sera ice and 
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inciclentalh the eclucatioml benefit to the 
intern are m most instances directh pro- 
portionate to the time spent on the ser\ice 
This applies to the mixed and straight, as 
M ell as rotating internships V hile the dura- 
tion of each block of assignment is onh one 
factor m producing a high grade of intern- 
ship, it IS manifesth an essential ingredient 
in a successful formula 

In studiing the case load and the sire of 
the intern staff the committee states that 
in general the hospitals with seriices of 
acute conditions shoii the best qu ilit\ of 
medical attention and intern teaching ulien 
thei had census loads of ten to fifteen 
patients per house staff member It Mas 
obseried further tint ratios aboie fifteen 
acute cases per man Mere prepidicnl to 
qualiti of medical seriice and intern in- 
struction This M as specialh e\ ident m the 
hospital Mhere the ratio rose to tMenti to 
thirti per intern 

In an anahsis of internships it Mas found 
that the greatest shortcomings m teaching 
Mere, first the instruction in such diagnostic 
and therapeutic methods as lenipuncture, 
paracentesis, spinal tap and examination of 
bodi orifices In less than one-third of the 
hospitals has sucli mstruction been s\ste- 
maticalh provided The average intern com- 
pletmg his service seems to be incompetent 
m exammation of the ear, nose and throat, 
pelvis, anus and rectum The second funda- 
mental deficienci is the time allotted to the 
out-patient department It is veil knoMii 
that the maioriU of cases appearmg in the 
office of the voung practitioner are the types 
of cases seen in the out-patient department 

The chapter on residencies and feUoM ships 
IS splendidli presented but space ivill not 
olloM- an adequate description of this chapter 
It IS discussed under the following sub- 
titles Duties and opportunities of the resi- 
dent, advantages to the hospital of a resi- 


dent staff, distribution of residencies In 
specialti, length and plan of the lesidencies, 
e\ aluation of residencies as adequate tr lin- 
ing, attitude of staff members ind others 
toMard residencies and the opinion of in- 
terns The committee belieies that there 
should be an internship of at least tMo 
\ears before the beginning of a residence 
in ane of the specialties, and the coneiction 
of the committee is that a residence experi- 
ence of less than teeo eears is an inefficient 
arrangement both for the hospital ind is 
a training experience The committee 
stiongle recommends in tins stude the neees- 
site of out-patient department experience 
\ summan of the i arious types of resi- 
dencies m the medical and surgical special- 
ties IS adequateh discussed, Mith the de- 
mands of the \ arious American boards of 
specialties In summarizing the residencies 
in the different t\-pes of hospitals and ser- 
\ices the committee states that it has been 
found that residencies eleiate the qinlih 
of medical sen ice m the hospital and im- 
prove the teaching giien tlie interns and 
medical students Moreoier the residencies 
proiide an excellent opportuniti for orig- 
mal iniestigation, for correlating the train- 
ing in the basic sciences and for grounding 
in the essentials Mhich must be included in 
the specifications of a specialist 

In concluding an anahsis of this lolume 
the average practitioner mIio is head of a 
hospital seri ice is impressed m itli the ideali- 
zation presented b\ tlie committee and the 
necessiti for reusing his OMn hospital ser- 
vice I. nfortunateh, if he should li\e up to 
all of the requirements of this solume he 
Mould haie to limit his prnate practice in 
order to put almost full time on teaching of 
interns and residents 

I should ad\ise eier\ chief of a hospital 
service to read this lolume 
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“Possession does not imph ^ppro\a^’ 
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St I ouis Mosln 1938, &44 p 
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tics 1 ed 

I onilon, Buiiitie, 1937, 1001 p 

Bei liner Vkadeniie fm virtliche Fortbild- 
iiiig 1 idnei dnidi das niediztnisrhe Jiri- 
hn Heibst 1937 
Beilin M iibel, [lOOS'], 148 p 

Ciiine, T R Hinnme 

Edinbui gli, I iMiicstonc, 1938, 321 p 
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I pidmu'-ihe Kindeilahmunq, lagung \ei- 
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Isolation issaxs on ispeits of evolution- 

II v hiolosrv piesented to Piofessor E 
S Goodrich on liis seventieth biitlu nv 
Oxford, Claicndon Puss 1938, 3ofli p 

Fulton, J F Physiolooy of the jiei.oiiv 
si/s;cm 


M V , Oxfoid Lmv Press 193s, 675 p 
Goldschmidt, E P Hieronymus Mttnzcr nnd 
seme Bibhothck 

I ondon M arburg Institute, 1938, 151 p 
Goodnovv, M Kursino hiitory in brief 
Phil, Suindeis 1918 325 p 
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24G p 

IIcniv.G M JIs-.eiitials of psuthiatry 1 cd 
Balt , A5 illiains, 1918, 165 p 
Ilertrler A E The horse and bunny doctor 
X Y , Harper, 1938, 122 p 
Hydrophobic colloids svinposuun held 
at Utieeht 1917 under the aiispicts 
of the Colloid-ibemistrv Section of the 
Xederlandschc Chemisehe Vcrcenigiiu: 
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Tung-Stilhng 1 H Tunn StiUiiin his bioi;- 
rnph If 
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Kagan, S R Life and leftrt<! of Fieldnin H 
Garrison 
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287 p 
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IN MEMORIAiM 


Edwin Beer 
1876 - 1938 

■\\ hen Edw m Beer died on A-ugust 13, 
1938, at the age of 62 sears, the medical 
profession lost a man of integnts and dis- 
tinction, a trusted leader, a clear thinker, 
lojal to his professional obligations, to famils 
and to friends 

He was born in New lork Cits, where he 
was graduated BA from Columbia College 
m 1896, and receised, m 1899, his medical 
diploma form the College of Phssicians and 
Surgeons Vfter sen mg his internship at 
the Mount Sinai Hospital he studied abroad, 
at Berlin, Vienna and Prague and, on his 
return, resumed his association w ith the 
Aloiint Smai Hospital and w as also connected 
sMth the staffs of the Leno\ Hill and the 
Floss er Hospitals He established the cssto- 
scopic clinic at Lenox HiU and thus earls 
attested his interest m sshat was to be his 
chosen specialts His association with the 
Mount Smai continued until his death He 
ssas attending surgeon from 1910 and served 
as president of the board with distinction 

The soundness and the breadth of his 
interest in fundamental medical problems as 
well as those of the practitioner is attested 
b\ the scope of his medical writings and b\ 
the basic sanita that characterized them 
His first papers, published in 1904, fl^ e ^ ears 
after graduation, w ere entitled “ Adrenal 
Rests m the I i^ er” and “Dii erticula of the 


Intestine Ihereafter for a number of \ears 
he was inclined toward neurological surgera 
and was attached to the Neurological Insti- 
tute but, in 1910, when he assumed charge 
of a service at Mount Smai he definiteh 
asserted his mterest m urologv and in this 
same ^ear he achie\ed the ph\ steal treatment 
of bladder tumors with the Oudin high 
frequenc\ current, introducing, for the first 
time, a practical therapi for the most fre- 
quent tepe of bladder neoplasm, the papil- 
lar\ tumor This therape has revolutionized 
the treatment of bladder tumors His mono- 
graph on Tumors of the Urmarv Bladder 
was published in 1935 This great work was 
recognized first bv the International Societv 
of Lrologv through the initial award of its 
Gold Medal for service to urologv to Dr 
Beer, in 1927, and again b\ the award from 
the American Congress of Physical Therapv, 
of its Gold Kev, m 1937 

His other outstanding contribution to 
urologv w as the perfection of the first prac- 
tical cvstoscope for children, experience with 
which authorized the pubbcation, in 1930, of 
his monograph on “Diseases of the Ermarv 
Tract m Children”, the first extensive inves- 
tigation of this subiect to appear m print 
He w as, at v arious times, president of the 
Medical Board of Mount Sinai Hospital, 
president of the New York Surgical Societv 
and vice-president of the Academv of Medi- 
cine He served during what we have not vet 
learned to cease calling the AVorld AVar as 
Lieutenant Colonel in the Aledical Corps, 
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U S Vrm% In the la<;t ^e^r of his life his 
friends it the Mount Simi Hospitsl insti- 
gated and surgeons, pathologists and urolo- 
gists from the vorld o\er contributed to a 
rc'^i^chnft III his honor 

This 11 as a man as straight and true m his 
professional as in his personal relations, the 
good plnsician 'Ihroughout his life his pro- 
found interest ins m his profession Ihe 
constant application of his clear mind dei el- 
oped m him both ludgment and msdom He 
put up 11 itli no shams and thus gathered 
around him a group of deioted folloiicrs and 
students lo his hospital, to the Vcadcmi 
iihile an officer, and to his students and 
assistants, in particular, he 11 as ahiais the 
patient, loial friend and lucid teachei 

Honesti, a deioted diligence, suigical 
skill, a fearless and a lucid and mquning 
mind, these 11 ere his attributes He mil 
indeed be missed 

Enii \nn L Keyes 


Frederick Tilney 
1876 - 1938 

MTtli the death of Dr Frederick lilnei 
on August 7 , 193 S there passed one of the 
leadeis of American medicine mIio did much 
to shape they form of Neurologi not onli in 
Neil York Citi but m the Nation Dr 
Tilnei s career 11 as a tiqiical American one 
in tint all that he receiied of lionois and 
affection he earned bi his hard i\ ork and his 
ricid scientific honesti 

Di lilnei lias bom into a cultured famili 
in Biooklm on June I, 1 S 7 G After being 
giadinted from tlie Biooklm PoliTcchnic 
Institute m 1892 he entered Yale Universiti 
11 here he 11 as graduated in 1897 mth the 
degree of A B At first he tried neii spaper 
iiork on the old “Neii Yoik Sun” but soon 
he decided that medicine 11 as to be his field 
At the Long Island College of Medicine he 
iiorked and plajed 111th an exceptional 
group of classmates, mam of 11 horn later 
also made their mark m the medical iiorld 
These friendships, 11 Inch lasted till his death, 
sureli helped to form that medical mind that 
later lias to be the greatest leader of them 
all After his graduation^ from tlie I ong 


Island College of Medicine in 1903 he sened 
an internship m the Kings Coiinti Hospital 
and then started his practice of medicine in 
Brooklin 

From the start his interests 11 ere in re- 
search as 11 ell as practice and neier in his 
life did he get too busi mth practice to 
neglect his research 1101k 

In 1906 , mth a problem of the hi-pophisis 
on his mind, he applied to Dr T !Mitchcll 
Priiden at the College of Plusicnns and 
Singcons for facilities to iiork Thus hecan 
an affiliation mth P &. S 11 Inch lias to last 
for 01 er tliirti lears Vfter a lear in Dr 
Piuden’s laboraton he tiansferred his ac- 
tiiities to the Vnatomical Laboraton of Dr 
George S Huntington Here Tilnci first 
realh found himself Dr Huntington lias a 
scientist of his 011 n stamp, fearlcssh honest, 
haid iiorking and ns sceptical of himself as 
he lias unsparing of his tunc and cncigics 
V deep and lasting friendship greii stcadili 
betiieen these tiio men 11 ho iicie alike m so 
mam iiais Probnbli Neii York has seldom 
seen a personal and scientific friendship that 
lias as intense and ns lasting ns that one 
Onli those mIio iiorked mth Dr Iliintinston 
knoM iiist iihnt that means 

Under Di Huntington s stumilus Dr 
Tilnei naturalli folloiied the path of liis 
createst inteiest m life — the neiious si stem 
He had iirittcn on the nerious si stem before 
and he onli folloiied his 011 n hent First as 
mstructoi of anatomi he tamrlit embn oloci , 
cranial morphologi and nciiro-nnntomi both 
at Columbia and at his medical Alma Mater 
In Ifill he lias appointed Associate Profes- 
sor of Neurologi at the College of Phi sicinns 
and Surgeons and in 1915 11 as made Pro- 
fessor of Neurologi and head of the depart- 
ment and there he remained until his death 

The liiston of Tilnei ’s deiclopment of 
the Department of Neurologi in P &. S is 
an interesting stori It 11 as a small depart- 
ment 11 hen he took it 01 er and undei liis 
hand it became a major one Nciiro-anatomi 
and neuropathologi 11 ere joined mth clinical 
neurologi to form this neii department 
Millie foimeili onli clinical nciiiologi 11ns 
taught and that onli to third and fourth 
lear students, gradualli the others fell into 
line until finalli the department 11 as teach- 
ing neurologi fiom the ground up in nil the 
four 1 ears of the medical course The Neuro- 
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logical clinic it the Vanderbilt Clinic as as 
built up at the same time and b\ the came 
methods of careful, conscientious, honest 
asork For a number of sears he vorked in 
tlie clinic esers afternoon seeing patients, 
directing treatments, and teachme This 
desotion to his department rapidh drew to 
him the kind of assistants he liked to base 
The department has alwass been his depart- 
ment 

In 1919 Dr T lines ssas appointed to i 
sersice m The Neurological Institute of New 
lork Ten sears later the Neurological 
Institute merged ssith the Department of 
Neurologs at Columbia Unis ersits and the 
two mosed up-toss n together to the ness 
Neurological Institute building in the Colum- 
hia-Presbs'terian Hospital Medical Center 
The credit for that mose is largels Dr 
Tilnes’s 

The fall of 1924- sass his fust and onls 
set-back He ssas stricken with richt hemi- 
plegia and aphasia Such a blow ssoiild base 
finished the career of a lesser man His 
come-back fiom that eatastiophe ss is a 
source of enthusiastic inspiration to all his 
friends Neser did he think himself defeated 
but alssass he fought his was back First he 
got back his speech and with it his old 
command of beautiful English and his ora- 
tors He learned to ssalk again with hardls 
a limp and he learned to ss rite w itli his left 
hand He learned to get help from others in 
purels mechanical procedures and his re- 
search ssork and practice ssent on at a tempo 
not diminished Foui sears after his illness 
he published his monumental ssork ‘The 
Brain from Ape to Alan sshich has taken a 
high place among the scientific publications 
of neurologs and comparatise anatoms 
Vfter Dr Tilnes mosed from Brooklsn to 
New Aork m 1917 his influence gress His 
large buss pris ate practice made great m 
roads into his time but neser so much as to 
ssean him ass as from his first lose, neuro- 
anatomical research Tilnes ssas of the tspe 
of the old fashioned research man Dr 
Huntington was eser his model Tilnes, like 
lus preceptor, kness tissue mtimatels He 
kness from personal experience the prepara- 
tion and staining of brain sections In his 
earls sears he did it all himself but later, 
sshen time was pressing, he had to base 
technicians to do this work for him — tech- 


nicians SI horn he trained and taught the ssoik 
that he kness so sseU At lus death he ssas 
still ssorking on the hspophssis 

Recognition came earls to Dr Tilnes and 
came to him all the rest of his life He ssas 
secretars and treasurer of the Brooklsm 
Neurological Societs 1907 and 1908 and 
president 1911 and 1912, President of the 
Ness Aork Neurological Societs 1917, Sec- 
retars -Treasurer of the American Neuro- 
logical Association 1917-1925 and president 
1926 one of the founders of the Association 
for Research m Nersoiis and Alental Dis- 
eases and of the Ness A'ork Societs for 
Clinical Pss ehiatrs AA hen the Vrchis es of 
Neurologs and Psschiatrs ssas established 
in 1919 he became one of the editors and 
retained that post till 1934 He founded the 
Bulletin of the Neurological Institute and 
alssass directed its editorial policies His 
interest in the Ness Aork Academs ssas 
alssass one of his first He ssas s ice-president 
of tlie Academs from December 1931 to 
December 1933 In 1935 lie ss-as elected a 
trustee and sersed until lus death Besides 
the societies mentioned lie ss as also a member 
of the American Psschiatric Association 
The Ness A'ork Psschiatric Societs, The 
Galton Societs, The Association of American 
Anatomists, Ihe Philadelphia Neurolocical 
Societs, The Rosal Societs of Medicine, 
London and the Societs of Psschiatrs and 
Neurologs of A’lenna Besides these he 
sersed as Aledical Director of the Ness A'ork 
Neurological Institute 1935 to 1938 throuch 
a trsing period of its career In 1912 Colum- 
bia I ms ersits ass arded him the degree of 
Ph D and in 1929 the honorars degree of 
ScD 

Dr Tilnes’s influence was great and prob- 
abls its most lasting effects are seen in the 
stimulus he gave to souneer people to work 
in scientific medicine All who worked with 
him felt the impetus of lus enthusiasm and 
the ress ard of his approval His friends 
remember him for mans things and one of 
those which no one could forget ssas his 
laughter AA ith a fine sense of humor he los ed 
a joke and a good stors He enjosed laughter 
and when he laughed he did so, as he did 
esersdliing else, ssith lus sshole being Esers 
fiber of lus big robust frame seemed to enter 
into lus laughter and he gase himself com- 
pletels to the enjosonent of it Probabls onls 
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i nun ^\ho could 1 mgli like tint conld h^^c 
risen <il)o\ e hcnnplegi i and after it li id tiied 
to strike linn donn hue done tlie best md 
most enduring work of Ins eareer 

Ihe stiimiliis of Ins eneisn md Ins peison- 
aliti the honcsti of Ins rest irch work md 
his reporting of it the sineeiiti of Ins de\o- 
tion to neiiioloiii md Ins teaching the 
clnrm of his culture md his friendship 
blended to foi m the Tied 1 ilnei bis friends 
hned Mi these we shill miss o\ei the \eirs 
til it ire to come 

Louib Cas \si \ ion 



IUeii, EnwiN •k) East 85 Stiect New \oik 
Citi born m New Noik Cit\, March 2S 
187(1, died in New \oik Cit\ kugust 11 
1038, reeened the desiiee of 11 iclielor of 
Vits from Coluinbn knuersiti in 1S9() and 
criduited m medieme from the Colleire ot 
Plnsicians and Suigeons, Columbia Lniiei- 
siti m 1800 eleeted a Fellow of the \e idcnn 
Decembei 7, 1005 

Di lleer w is eleeted i \ lee-l’i esident of 
the Ve ideiiu Decembei 1028 md seised 
until Decembei 1031 

Dr Beer, who w is i toimii Ciiiiimm of 
the Medic il Board of the Mount Smai Hos- 
pitil, was attending surgeon to this institu- 
tion He was consulting surgeon to the 
llelleiue Hospital 

In 1927 Dr Beei leceued the fust gold 
medal of the Intel n itional Societa of Urol- 
ogc at Biussels Hie lionoi was for Ins 
‘origin il work on the application of high 
frequenca current for the curing of mtia- 
aesicnlar diseases ’ He held certificates fiom 
the Vmerican Boai d of F rologa and the 
Vmencan Boaid of Suigeia 

Dr Beer was a member of the Vmerican 
1 rological Association, the Vmeiican Suigi- 
cil Vssociation, the New Yoik Pathologic il 
Societa , the New V oi k Surgical Society and 
one of its former presidents, the Clinical 
Socicti of Genito-F rmara Surgeons and 


the Coiinta md State Medical Sociclic' He 
was 1 Fellow of the Vnicric iii College of 
Surgeons and the Vincnc m Medic il 
Cl ition 

Fi \sii ViExeMiu 151 West 11 Mreek 
New Nork Cit\ born m No\ i Seotii ISRa 
died m Bcechinst Long Islmd, New V ork 
September 18, 1938 graduated iii medicine 
from Dilhonsie Unueisita Alechc d College 
Halit i\ No\ 1 Seotia, in 1897 elected n 
Felleaw of tbe Vc ideiin Vpril 1 192(1 

Di Fnser who w is i former piofessor 
ot pithologi it New Nork Uni\ersit\ uid 
Bellecue Medic il College, was pitliologist 
to the St A lucent s Ilospitil md consulting 
pathologist to the New N ork Fouiidhng, 
Peoples, Poh clime md AI uuiiioutli Aleiiio- 
nil Hospitals He w is i Fellow of the 
‘Vmeiicm Me died Vssociitioii md i mciii- 
ber of the Har\e\ Socicte, the New A ork 
Pithologicd Societe and the Count\ md 
Stite Alcdic il Societies 

Si Moi 11 eiioin DiciviNsoN Salslnm Cine, 
Alame boin in Cioidon Fiigland, Oc toiler 
30 1870 died m New A'oik Cit\ Viigust (i, 
1938 gi uluated m medicine fiom the Ro\ d 
College of Plusieians md Surgeons in 1892, 
icceued the degree of Bachelor of Medieinc 
fiom Durham Lnuersita m 1895 md Doctor 
of Science fiom Saiaciisc Unuersite m 1910, 
elected a Fellow of the Ac ideiiu April 20, 
1911 

Dr Scnioi was house suigeon md plnsi- 
cim to the Charing Cross Hospital london, 
1892-93 assistant demonstrator of matonn 
it the Charing Cioss Hospital Aledical 
School, 1891-95, demonstrator of nnatoma 
it the jMedico-Chiriigical College m Pluladcl- 
phia, 1902-04' associate m anatoim at the 
AA ist 11 Institute of Anatonn and Biologa, 
1904-07, professor of anitoina it S\racusc 
Unueisita 1907-10, and jiiofessor of mat- 
oma at New York Unuersita, 1910-3G when 
he aaas designated professor emeritus of that 
institution 

Dr Senior receued from Dm ham tnuer- 
sita m 1918 the award of an lionor.ara degree 
md designation as the institution s gold 
medalist for the a ear For mana a ears Dr 
Senior was an associate editor of the Vineri- 
tan Tournal of Vnatoma 
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He VIS T Fellou of the Vineucan Asso- 
ciition for tlie VcRancement of Science anti 
a member of the Anatomical Societc of Greit 
Britain and Ii eland 

StiivLiMrz, Giorce Emit mi de 1705 V al- 
niit Stieet, Philadelphia, Pennsch mia, born 
in Phihdelphia, October 2(), 1S5S, died A.iig- 
iist 22, 1938, giidiiited in medicine from 
the Pni\eisit\ of Penns\hmia m 1881, 
elected m Plonoraic Fellocv of the Academe, 
Noe ember 18, 1026 

Di de Scliee emit? ee is professor of ophthal- 
niologe at Philidelphii Pole clinic 1891 to 
1804 ind it lefterson ^Icdical College 1802 
to 1002 He t night it the medical school, 
Pennsele inia Cnieersite, from 1902 to 1924 
iiid at the Giadiiite School of Medicine 
fioni 1024 to 1028 He ee is i e ice-president 
of the Pennsele inn Institute for Instruc- 
tion of the Blind, a trustee of the Cnieer- 
site of Pennsele 1111 a, a Pelloee of the Vmeri- 
cm Medical Associition ind its President 
1022-1923, a Pelloee of the Vmerican College 
of Surgeons, a menibei of the \meric in 
Ophthalinological Societe and its President 
in 1916, a niemher of the American Veademe 
of Ophthalmolosre and Otolare ngologe and 
i nieniher of the Philadelphia Aledical, 
Neurological and Pathological Societies He 
also eeas a niemher of the Vmerican Philo- 
sophical Societe, the Ophthalinological So- 
ciete of the L nited Kingdom, the Societe 
Francaise d’Ophtalmologie and the Societe 
Beige d’Ophtalmologie 

When the L nited Stites enteied the 
World W ir. Dr de Scheeemitz rcceieed 1 
commission m tlm,^^ iledical Corps and 
screed in the in E-spcditionare Force 

m Frincc as^ onsiiltant m ophthahnoloire, 
reaching the rank of Colonel prior to the 
Vrniistice ind suhsequentle , Brigadier Gen- 
eral m the Beseiee Corps He eeas mem- 
ber of the Editorial Board of the Medical 
and Surgical Histore of the AVorld M ar 
Dr de Scheeemit/ eerote mane books and 
ai tides on ophthalmological and neurologi- 
cil siibiects 

Hie degree of Doctoi of Science eeas 
aee irded him be the Lnieersite of "Michigan 
m 1922 and Hare arc! Umeersite m 1927 Pie 
lield a certificate from the Vmerican Board 
of Ophthahiiologe 


Dr de Scheeemitz eeas the recipient of 
the Iloeee pri/e medal m ophthahiiologe m 
1927, the Hugenot Cross m 1928, and the 
Leslie Dan 1 medal for eeork m the pre- 
ecntion of blindness m 1930 

IiENie, FrE'Liiciv 920 Fifth 'Veenue, Xeee 
"Voik Cite, born m Brooklen, Neee "ioik, 
June t, 1876, died m Neee "iork Cite, 
Vugiist 7, 1938, receieed the degree of 
Bachelor of Arts from "i'ale Umeersite, 
Neee Hieen, Connecticut, m 1897, gradu- 
ated m medicine from the Long Island 
College Hospital m 1903, receieed from 
Columbia Lnieersite the degree of Doctor 
of Philosophe m 1912 ind the honorare de- 
giec of Doctor of Science m 1929, elected 
1 Pelloee of the Academe October 7, 1915 

Di Pilnee screed the Academe as a 
V i(c-Prcsidcnt from Januare 1932 to J inii- 
ire 1914, ind as a Irustee fiom Januaie 
1936 until his death 

Since 1935 Dr lilnee has been Medical 
Diiector of the Neurological Institute, after 
haeing been for seeeral eears chairman of 
the Institute s Committee on Medical Re- 
search He eeas also professor of neurologe 
ind neuro-an itome at Columbia Umeersite, 
College of Phesiciins and Surgeons, and 
consulting neurologist to the Presbe terian, 
Rooseeelt, Brooklen, Methodist Episcopal, 
B ibies and Greenee icli Hospitals 

Dr Tilnee ee is a Pelloee of the Vmeritan 
"Medical Vssociation and a member of the 
Vineric in Neurological Association, the 
Vnicricin Psechiatric Vssociation, the Vsso- 
ciation for Research in Nereous and Alental 
Disease the Vmerican Association of Ana- 
tomists and the State and Counte Medical 
Societies 

Torek, Pranz John Albert 108 East 82 
Street, Neee "iork Cite, born m Breslau, 
Germane, April 14, 1861, died m N lenn 1 , 
September 19, 1938, graduated m medicine 
from the College of Phesicians and Surgeons 
Columbia Lmversite, m 1887, elected a Fel- 
loee of the Academe Januare 15, 1891 

Dr Torek eeas consulting surgeon to the 
Lenox Hill ind Post-Graduate Hospitals 
He eeas a Felloee of the American College of 
Surgeons and the American Aledic il Vsso- 
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cntion, 1 nicmliei ot tlie \incrinn \SM)cn- 
tion tor lliorKK Surger\ iiul 1 torniLr 
president, tlie Vnieucin Suigicil V‘;<:oci i- 
tion ,ind tlie Count\ intl St ite Medical 
Societies 

M jiiLLM, loiiN Mmitin C35 M est 165 
Street lork Cit\ , horn m Burlmcrton 

Vermont, Voi ember 10 1S79 died in Lndei- 
liill Center, \ eimont, August 22, 1938, le- 
cened from the Lnl^eISlt^ of A cimont the 
degree of 15 ichelor of Vits in 1902, Doctor 
of Medicine in 1905 M istei of Science in 
1906 ind the honoi m degree of Doctoi of 
Science in 1928 He also reeeiied the lionor- 
irc degiee of Doctor of Science fiom the 
Middleburc College in 1933 
Since 1928 Di M heeler was piofessor of 
ophthalmnloffi at Columbia Lnneisiti and 
cliiectoi of tlie Die Institute of the Piesbc- 
teri 111 Hospital He w is consulting ophth il- 
mologist to the Reconstruction and a unit 
of the Post-Gi kIu ite Hospitals He ai.as 


consulting ophthalmological surgeon to Bel 
IcMiL Sloinc, Neurological Institute Ps\. 
chiitric Institute Baines, Hackensick Hos- 
pitil of New lersec incl St Lukes ot New- 
burgh 

Dr M htelci held a certificate from the 
Vmencin Boaid of Ophtlnlmologi and was 
a Fellow ot the Vmencan College of Siir 
geons and the \merican 'Medical \ssocii- 
tion md w is i niemhei 'of the \niencin 
Ophthalmologic il Socictc the Vincricnn 
Vcadcmi of Ophtlialmolocc and Otolann- 
ETologi mil the State and Counti 'Nlcilical 
Societies 

Dr M heeler leceiied the Leslie Dina gold 
medal in 1936, iwarcled b\ the N itional 
Socicti for the Preiention of Blindness for 
his “outstanding acliieiement in the prcien 
tion of blindness and the consenation of 
i ision ” 

He contributed iiiani articles on diseases 
of tlie e\e 
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hen in 1928 the Acndenu wis fnlh 
established in its new home and Ind at its 
disposal additional space and funds in con- 
nection therewith, the Council uithorired 
the President to appoint a special committee 
to consider expansions of Acadenn ictn ities 
thus made possible This committee submitted 
a comprehensne report which receiied the 
appioi d of the Council in Vpril 1929, at 
which time the report was published and 
made aiailible to the membership The 
administration, during tlie mtenenmg nine 
leirs has endeaiored to cam out the 
broader policies adopted b\ the Council A.s 
a result, the Vcadems Ins become in insti- 
tution of great influence, to winch mans 
agencies in the fields of medical education, 
public health and social welfare appeal 
Inasmuch as these policies not onh insolse 
considerable expenditure of time and of 
mones, but also because a gradual extension 
of the field of interest of the Vcadems has 
occurred, it now seems adnsable that all of 
the actisities of the Academs be again re- 
viewed and carefulU reconsidered in Older 
to determine the relatise salue of each and 
its place both in the programme and m the 
financial budget of the Academs 
Toward this end a second Committee on 
Actis dies has been appointed bs the Council 
K and IS now at work upon the subiect 

It IS important that as far as possible the 
officers of the Veademv know the Mews of 


the Vc idem\ membership as mdi\ iduals 
For this purpose the Council cordiallv ma ites 
the Fellows and Members of the Academv 
w ho so desire to express an opinion upon the 
general principles inv oh ed and the details of 
the programme 

Communications ma\ be addressed to Dr 
George Baelir, Chairman of the General 
Committee, or to ana of the following Chair- 
men of the Reference Committees at the 
Veadema building, care of the Director’s 
office 

Dr Samuel A Broaam, Chairman Reference 
Committee on Administration 
Dr Arthur F Chace, Chairm in Reference 
Committee on Sections and Scientific 
Meetings 

Dr Rufus I Cole, Chairman Reference 
Committee on Librara 
Dr Herbert B M ilcox. Chairman Refer- 
ence Committee on Medical Education 
Dr DeM itt Stetten, Chairman Reference 
Committee on Public Health Relations 
Dr I Ogden M oodruff. Chairman Refer- 
ence Committee on Medical Information 
Bureau 

Dr Frederic Sondern, Chairman Reference 
Committee on Miscellaneous Items 
Signed for the Committee 

Jawes Alfxax'der Mieeep, 

President 

Lewis Frissele, 

Secrefani 


Chan'ge in Subscription Ra.te 

Subscribers to the Bulletin of The New change in the subscription price for this 
"ioik Acadeim of Medicine are adiised that Journal, from two to three dollars 1 \ear, 
the Council of the Vcidenu has authorired a effectiie Januari 1, 1939 



i f?15BS2SSSESESZ5BSESSSHSSSE5HSa5ESSSH5S525HSZSHSESESESESE5H5HSEBiHSHSE5S5HSS525 

INDEX TO ADVERTISERS | 

DrSSHSHSESESHSEFHSESESEFHSESSSHSZSSSHSSSHSHSHSHSHSHSHSHSHSHSZSHSHSSSESHSHSSSia 

No\ EMBER 1938 e BeLLETIX OF 

The Ne-vv York Academy of Medicine 


VBDOMIVVL SLPPOinrR COMPANY 
VCADPAn PUBIICVIIONS (Hilton/ Mulunir Stnr-) 
BILHl RER-KXOLL COUP 
M BR V^ ERA! \N 6. SONS 


CL V\- Vn VAIS, CO, Inc 
CORN PRODl CIS SALES COAIPANA 
n r m BIN i aboraiories 
r AI kIRK-IN-IIIE-R AAI APOS 
food concentrates Inc 

H ARRIS I ABOR AlORIES 

I EDI RIF I ABOR AIORIES 

I nr AIVCAIIII AN COAIPANA 

R H AI \CA \ CO 

AI AGFR \ GOI GELAI AN 

Air AD JOHNSON & CO 

N A POI ACI INIC AIFD SCHOOI \ HOSP 


Inside Back 


PEDirORAir 


POAIFROA 


S VR AlOG A SP A 
S AI A CORPORAIION 


CII ARI 1 S B lOAA NS HOSPll AL 
A II AAIIN I OOD CO, Inc \ A EGEX, Inc 
A\ IN I HROP CHEAIICAL COAIP ANA 



BULLETIN OF 
THE NEW YORK ACADEMY 
OF MEDICINE 


DECEMBER 1 93 8 



ADDRESS OF WELCOME 

ELEVENTH ANNUAL GRADUATE FORTNIGHT* 
Jaaies Alexander Miller 

President The New York Academy of Medicine 



IS a pleasure and a privilege to welcome the participants 
m this, the Eleventh Graduate Fortmght held under the 
auspices of The New York Academy of Medicme 

The subject selected this year, “Diseases of the Blood 
and Blood Forming Organs,” is one of unusual mterest 
It fascmatmg in the variety of conditions which it mcludes, excitmg 
because of the brilliant advances in our knowledge which have occurred 
in some directions, and yet, also mysterious and bafflmg because of the 
unresolved problems which surround the subject 

All this makes the matter one of live mterest to all thmkmg physicians, 
whether their mterest be mainly from the climcal or from the research 
and theoretical side 

The program which is offered to us is extraordmarily attractive and 
we are greatly indebted to the Committee m Charge whose unremittmg 
efforts have made such a splendid program possible 

We are, of course, under great obhgaaons to the lecturers who are 
reporting to us on their scientific and climcal obseri'^ations, as well as to 
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the clinicians m the hospitals who are offering to us the opportunitt' to 
stud)’- tliese clinical problems at first hand 

In addiDon, the scientific exhibit of this year is of special interest and 
well desen’^es careful stud)* 

Altogether it would appear that this symposium is one that it m ould 
be difficult to excel 

There is one addmonal and important factor in the situation w'hich I 
should Mce to emphasize, and that is that in this field, as in many others, 
the basis of the successful treatment of the patient rests upon careful 
scienafic research The great progress that has been made in this field has 
been due to the unremitting labor of numerous M’orkers carrying out 
their investigation under great difficulties It is, I thinlc, only proper to 
emphasize the fact that this progress would have been absolutely impos- 
sible if It had not been for the use of animals in experimental researches 
From the tune of Harve)* down to the present, advances in our knovd- 
edge concerning the blood have been made possible through animal 
experimentation This has laid the foundation for scientific knowledge 
and thus has made possible suitable treatment ndiich has saved many lives 
It perhaps would not be one of the least of the benefits resulong from 
this symposium if, on the part of the general public as well as of the 
medical profession, there came a better appreciation of tins fact and of 
the absolute dependence of further medical progress upon continued 
scientific research through the use of properl)’^ controlled animal experi- 
mentation 
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REMARKS ON THE DIFFERENTIAL DIAGNOSIS 
AND TREATMENT OF PERNICIOUS ANEMIA* 

Cyrus C Steirgis 


RSESHSHSESHSHgjj^CE the introduction of the modem methods of treatmg 
pernicious anemia, with theu: stnkmgly beneficial effects, 
one need not dwell upon the importance of recogmzmg 
the condition at the earliest possible moment To over- 
ShssshsbshshsS look the diagnosis of a disease for which effective control 
methods are available, is obviously a regrettable error In the eighty-mne 
years since Thomas Addison first described the disease, our diagnostic 
methods have improved to such an extent that pernicious anemia should 
be easily recognized m almost every case In fact, with proper study, it 
IS doubtful if there is any other disease m which the diagnosis can be 
made during life with a greater degree of accuracy It is possible to go 
further and state that the clinician, having the advantage of a therapeutic 
test and repeated blood examinations during Me, can surpass the patholo- 
gist in the accuracy of the diagnosis in this disease This is because there 
are so many diagnostic features which are present wnth a great degree of 
constancy In general, it may be said that if any person of middle age 
complains of the symptoms common to aU the anemias, such as dyspnea, 
palpitauon, recently developed pallor, weakness and ease of fatigue, and 
m addition has an achlorhydria, paresthesia of the hands and feet, and 
recurrmg attacks of glossitis, the diagnosis is indicated, even before the 
blood IS examined 

After considering carefully the evidences of the disease in approxi- 
mately 1,000 patients whom we have observed durmg the past eleven 
years at the Simpson Memorial Institute, it is clearly apparent that there 
are at least seven cardinal pomts of fundamental diagnostic significance 
These are usually recognized or eliminated wnthout difficulty, and, if 
all or even a majority of them are present, then the diagnosis of true 
Addisonian pernicious anemia is at once established These are (i) 
Achlorhydria, (2) Macrocytosis, (3) High color index, (4) The re- 


* Prom the Thcmts Henr% Simpbon Memorial Institu e for Medical 'Research Unuersit\ of Michigan 
Deluered October 24 19 oS m the Elexenth Annual Graduate Fortnight 
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sponse to potent anti-permcious anemia therapy, (5) Paresthesia, (6) 
Glossms, (7) Leukopenia, or the absence of leukocytosis Each of these 
will be discussed briefly 

1 Achlorhydria There is no otlier finding, in any other recognized 
syndrome uhich occurs ynth greater constancy tlian the absence of 
“free” hydrochloric acid m the gastric secretions of patients m ith per- 
nicious anemia Moreover, all evidence indicates that this condition has 
always been present in these panents, and that it vnll invariably rennin, 
regardless of treatment or the disappearance of sjTnptoms referable to 
the gastrointestinal tract The presence of hydrochloric acid in the 
gastric secreuon, therefore, should eliminate at once the diagnosis of 
Addisoman pernicious anemia In the entire field of clinical medicine 
there is no diagnostic fact y^hich can be stated with a greater degree of 
finality The question v'^ill at once be raised regardmg those exceedingly 
rare instances m vdiich it is reported that a paaent supposedly had per- 
mcious anemia but did not haye an achlorhydria The ansv er to this is, 
first, such an exception is one in many thousands and from a practical 
standpomt, therefore, it is not of climcal importance Second, a technical 
error might well explain the discrepancy And, third, the patient may 
have some other cause for the macrocjmc anemia, such as sprue, disturb- 
ance of the gastrointestinal tract includmg liver disease, or one of several 
others Finally, it should be stated that any conclusion regarding the state 
of the gastric juice should be based only upon obsen’^ations made after 
the mjection of histamm, which is the most pov^rful stimulus to gastric 
secretion knovm at present This is emphasized because a panent may be 
suspected of having pernicious anemia and an absence of hydrochloric 
acid has been noted foUowmg the use of one of the several test-meals 
which have been utilized as diagnosac procedures for many years More 
than once it has been possible to demonstrate the presence of hydro- 
chloric acid m such patients M^hen histamin has been used as a stimulus 
to gastric secretion 

2 Macrocytosjs AU obsen'^ers are m agreement that v hen an anemia 
IS present, a macrocytosis is the most characteristic finding in the peri- 
pheral blood in patients with this disease Moreover, this is the first 
characteristic change to occur when the anemia develops and the last 
to disappear when the blood approaches normal By a macrocjTosis is 
meant a mean corpuscular volume which exceeds 96 cubic microns and 
in some mstances may be as great as 140 cubic microns The actual 
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volume of the erythrocytes is the most satisfactory evidence of the pres- 
ence or absence of a macrocytosis although satisfactory information may 
be obtamed from measurement of the diameter of the cells by the Price- 
Jones techmc By this method it is possible to demonstrate m a macrocytic 
anemia, that a majority of the cells have a diameter exceedmg the average 
normal measurement of 7 5 nucrons It should be appreciated that the 
level of the erjnihrocyte count bears some relationship to the degree of 
macrocytosis In general it may be said that its degree dmimishes as the 
red blood cell count approaches normal, and that it is more pronounced 
as the anemia becomes more severe An exception to this general state- 
ment is usually noted when the erythrocyte count falls to a milhon or 
less per cubic millimeter Although the mean corpuscular volume may 
then be mcreased, the degree of this change may not be marked, possibly 
because fragmentation causes the appearance of many small erythrocytes 
which tend to reduce somewhat the average cell volume 

It IS, of course, well knowm that macrocytic anemias occur which are 
due to causes other than those responsible for the producaon of perni- 
cious anenua Such an anemia may be present in 

1 Certain disorders of the digestive tract, such as gastric resection, 
“short circmtmg” operations on the mtestmes or mtestinal stenosis, 
hver disease, idiopathic steatorrhea, Dibothriocephalus mfestauon, and, 
chronic diarrhea due to various causes 

2 In association with various types of lymphoblastomas such as 
aleukemic leukemia and Hodgkm’s disease 

3 In certam other anemias, as aplastic anemia, chrome hemolytic 
anemia, anemia of nephritis, anemia of pregnancy, and for a short inten^al 
following acute hemorrhage 

4 In myxedema 

5 In sprue and pellagra 

From a consideration of the above numerous causes of a macrocyuc 
type of anemia, it is obvious that the presence of a macrocytosis is cer- 
tainly not diagnostic of pernicious anemia On the other hand, if a patient 
who IS suspected of having permcious anemia, is found to have a micro- 
cytic type of anemia, it is exceedingly strong but not conclusive evidence 
against Addisonian pernicious anemia It should be remembered that a 
microcytic anemia may occasionally occur in pernicious anemia but in 
those rare instances when it is present, there is always some comphcation, 
the most common being hemorrhage, chrome infection, endocrine dis- 
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orders, or a dietary deficiency 

3 Coloi Index ^Vhat has been said about the macrocytosis in per- 
nicious anemia from a diagnostic standpoint applies almost equally well 
to the color mdex which is usually i o or greater This is because there 
IS a rough parallelism between the height of the color index and the size 
of the red blood cells In general, it may be said that when they are 
largest, the color index is highest, and when they approach normal in 
size, the color index falls to approximately i o In pernicious anemia 
during relapse, therefore, a color index of i o or greater is to be expected 
It IS less than this only ( i ) At the beginning of a spontaneous or thera- 
peutically induced remission, when the red blood cells increase at a more 
rapid rate than the hemoglobin, and the color index, therefore, falls to 
I o or lower, and (2) In the presence of the same comphcanons which 
may cause a microcytosis, namely, prolonged bleeding, chronic infection, 
endocrine disturbances or a dietary deficiency 

4 Response to T 1 eatnient The characteristic response to treatment 
may be considered under two headings (i) Clinical evidence of im- 
provement and (2) Changes in the blood They both appear promptly 
that IS, usually between three and six days after therapy is begun At this 
time every evidence becomes apparent that the patient’s condmon is 
changing for the better This is indicated by the disappearance of nausea 
and vomiting, the appetite is greatly improved, if fever is present, the 
temperature falls to narmal, the patient regains his strength rapidly 
and, in a relatively short time, is able to be up and about There are very 
few conditions encountered in the practice of medicine which show such 
a remarkable and prompt response to specific therapy 

Indication of improvement in the blood is evidenced, first, by a strdc- 
ing increase in the number of reticulocytes, which begins between the 
third and sixth days after treatment, reaches the highest peak between 
the seventh to ninth days, and returns to normal at about the end of two 
weeks With this change, the total erythrocyte count increases at about 
the rate of 200,000 to 400,000 red blood cells a week, depending upon 
the imtial level of the erythrocyte count, the potency of the antiperni- 
cious anemia therapy, and the presence or absence of certain complica- 
tions, such as infection When these two characteristic responses occur it 
does not necessarily mean that the patient has pernicious anemia but 
It does indicate that either the disease is present or that the patient has a 
pernicious anemia-hke blood condition which is seen in association with 
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certain disorders of the digestive tract, including hver disease, or the 
macrocytic anemia of pregnancy, Dibothriocephalus latus infestation, 
sprue and possibly pellagra 

The absence of such a response is clear-cut and almost conclusive evi- 
dence against the diagnosis of pernicious anemia, provided the red blood 
cell count is below three million and a Iwer extract of known potency 
has been administered parenterally m appropnate doses It is true that the 
hematological response may be less in patients who have an acute infec- 
tion or extenswe arteriosclerotic changes, but it is never, under any cir- 
cumstances, completely lacking 

5 Paresthesia One of the most constant subjectiv'^e evidences of this 
disease is the presence of numbness and tinglmg of all four extremities 
In most textbooks it is stated that this complaint is present in about 80 
per cent of these pauents, but if specific information is obtained concern- 
ing this s}7^mptom, it vv^iU be found to be present m 90 per cent of the cases 
It IS encountered m patients vv’^ho have mvolvement of the nervous sys- 
tem due to other causes, but in these conditions it is not so common to 
have It mvolve both the hands and the feet, as it almost uniformly does 
m pernicious anemia The absence of this symptom does not ehmmate the 
disease as a diagnostic possibiht}’ but indicates that a careful search should 
be made for some other explanation of the patient’s condition 

6 Glossitis Careful questioning of patients with permcious anerma 
will reveal that about tvvm-thirds of them give a history of havmg had 
attacks of glossitis, characterized by periodic recurrences of painful, sore 
tongue The patients usually state that the condition almost mvariably 
has remissions and exacerbations The term “recurrent glossms” is, there- 
fore, appropriate In addition, 42 per cent of our group had defimte and 
easily recognizable atrophy of the papillae of the dorsum of the tongue, 
about w'^hich there could be no doubt It is mterestmg to note that a 
patient’s tongue may appear perfectly normal despite a history of severe 
recurrent glossitis and, on the other hand, there may be obvious atrophic 
changes Without a previous history of symptoms referable to the tongue 
Another observ’^ation m our experience has been that never has a patient 
with pernicious anemia been observed with an abnormally coated tongue 
when an anemia is present, regardless of the intensity of the symptoms 
In general, it may be said that the existence of a coated tongue m a patient 
suspected of having pernicious anemia, casts considerable doubt upon the 
diagnosis 



720 


THE BULLETIN 


Neither a histor)* of glossitis nor atrophy of the tongue are conditions 
which are commonly encountered m chnical medicme and when present 
they should aln ays suggest the possibility that the patient has pernicious 
anemia It should be kept m mmd, however, that similar tongue symptoms 
ma}'' occur in other condmons, such as sprue, pellagra, achlorhydric- 
microc}’tic anemia and various mtestmal disorders 

7 Leukopenia, oi the Absence of Leukocytosis A diminished num- 
ber of leukocytes is almost always obsen'^ed in paaents v ith pernicious 
anemia v ho have an anemia and are m a condition of relapse This is true 
even in the presence of a severe pyogemc infecuon which ordinarily 
would evoke a leukocytic response There is a tendency for the leuko- 
cytes, how’ever, to mcrease m number at the begmning of a remission, 
either spontaneous or therapeuacally induced Moreover, it is a veil 
knovm fact that if an infection occurs at tliat time, there may be an 
exaggerated response as mdicated by a strilcmg rise m die leukoc\tes to a 
level of 30,000 or 40,000 or greater A leukopema then is the rule during 
relapse A leukocytosis vdiich has been reported during this stage may 
well be an erroneous obsenmtion, which can be accounted for by the 
enumeration of nucleated erythrocytes m the counting chamber as 
leukocytes 


Splenomegalx' 

The older observers state that the spleen is palpable in perhaps 20 to 
40 per cent of die cases If this was the situation then, it is not true now, 
for It IS rare to obsen’^e a spleen which is enlarged to a pomt where it is 
palpable beneath the left costal margm Furthermore, the presence of a 
grossly enlarged spleen is strongly suggesove evidence that the patient 
has some cause other than pernicious anemia for the anemia This is most 
frequendy one of the l)’’mphobIastoma group, such as aleukemic leukemia 
or Hodgkm’s disease "^^hdespread liver disease, such as currhosis, may be 
associated vnth a macrocytic anemia and a moderately enlarged spleen 
The anemia may be accounted for on the basis that there is inadequate 
storage of the erythrocyte maturing factor m die organ, and the splenic 
enlargement has been regarded as due to chronic congestion 

Remarks on the Treatment of Pernicious Anemia. 

Twelve years have now passed smce the modern treatment of per- 
nicious anemia was mtroduced by iMinot and Murphy During that 
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interval, ample opportumty has been afforded numerous observers to 
study the effects of various types of treatment and compare their results 
^vlth those noted before the existence of specific therapy Prior to 1926, 
the status of the treatment of permcious anemia is well expressed m the 
following quotation from a monograph on pernicious anemia published 
by Dr Frank Evans, just a few months before the liver treatment was 
introduced He states “The treatment of pernicious anemia is discour- 
aging No patient with true permcious anemia has ever been cured 
However successful any therapeutic procedure may have been at first, 
there comes a tune when the patient does not react to any treatment, he 
gradually grows worse, and death ensues Furthermore, no treatment has 
so far been suggested w hich can be shotvn to have prolonged life ” 

The conclusions regarding treatment which are expressed in this 
arucle, are based upon the observation of approximately 1,000 patients 
who have been treated by various methods of liver and stomach therapy 
between the years 1927 and 1938 They have been observed, at mtervals, 
for periods varymg between a few months and eleven years 

Of this group, approximately 10 per cent, or 100 patients, are dead 
The fatal cases can be divided mto two main groups of equal importance 
numerically First, those who died of complications incident to extensive 
involvement of the nervous system, and, second, those who died of mci- 
dental and unrelated diseases The first group still remams a challenge to 
the methods of treatment of permcious anerma and calls for an improve- 
ment especially in the management of the spinal cord lesions The second 
has no direct association with permcious anemia but is concerned with 
the prevention and treatment of unrelated diseases, chiefly degenerative, 
which are a common cause of death of persons who belong to the middle 
age or elderly group None of the patients in either group as far as could 
be determined, died of anemia per se 

The Effect of Treatment on Spinal Cord Lesions 

Whereas one-half of the patients who died, did so as a result of com- 
phcations mcident to spinal cord changes, a very large proportion of these, 
either presented themselves for treatment for the first time when the 
neurological manifestauons were advanced, or failed to follow mstruc- 
tions regarding treatment, and, as a result, the anemia failed to improve 
or there was a hematological relapse Furthermore, many of them were 
treated before the more eflFecnve parenteral methods of administering 
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of the disease at present is the intramuscular administration of liver ev 
tract This has the advantage of ehmmatmg all quesnon of absorption 
from the s[astromtestmal tract, die blood can be maintamed at a normal 
level by an mjection given at mtenmls of one to three iveeks, and this 
form of treatment voU be successful m patients in whom the oral method 
fails 

There is a possible, but unproven, danger that m usmg the highly 
refined products, some substances may be eliminated which are beneficial 
to the patient Crude hver extract is known to contam the entire vitamin 
B complex and it is considered that this substance is related to the patho- 
logic changes m the spinal cord There are, hov^ever, no data which indi- 
cate that the addition of vitamin B influences favorably either the blood 
or changes in the nervous system 
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THE NEUTROPENIC DISEASES" 

Roy R Kracke 

□ She estimation of the white blood cells has been done now 
11 for over fifty years but up until just a few years ago a 
^ decrease in the number of leukocytes was regarded only 
as a diagnostic sign However, within the past fifteen years 
£] neutropemc states have assumed more and more impor- 
tance not only because of the appearance of new diseases characterized 
by neutropema but also because it has become generally recognized that 
when the white blood cells fall to a low level the patient occupies a pre- 
carious position because neutropema means mcreased suscepnbility to 
bacterial invasion It is qmte possible that the degree of suscepnbihty to 
infection may in some mstances be inversely proportional to the number 
of circulatmg neutrophils Furthermore, this lends renewed emphasis to 
the work of Metchmkoff, w'ho nearly fifty years ago emphasized the 
predommant role of circulating blood cells in combating bacterial mva- 
sion Smce his time the pendulum of emphasis has s\vung toward the role 
of immune bodies rather than the cellular theory of body defense If care- 
ful study of the neutropemc diseases serves to re-emphasize the impor- 
tance of cellular body defense, it will mdeed be worthwhile 

Up until recent years the various leukopenic states were usually called 
“secondary” because they were known to accompany some other disease 
process We are qmte familiar, of course, wuth the numerous diseases that 
are stated to be characterized by neutropema These include such com- 
mon ones as measles, German measles, mumps, respiratory influenza, 
malaria in its chrome form, the recently recognized Brucellosis, typhus 
fever, early typhoid fever, and even overwhelming infectious processes 
produced by pyogenic organisms Furthermore, a neutropema is often 
seen in such conditions as Banu’s disease, some of the lymphogranulomata, 
Hodgkin’s disease occasionally, glandular tuberculosis, and in many con- 
ditions m which the bone marrow is directly mvolved, such as multiple 
myelomata, miliar)’- tuberculosis and bone marrow carcinomatosis 
It IS frequently stated m textbooks that such secondary neutropemc 
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syndromes nrc brought nbout by the notion of bacteria or their toxins 
This seems to be an unsatisfactory explanation for I know of no scientific 
evidence that proves that certain bacterial toxins may depress Icukopoictic 
function unless it be the work of Dennis,^ who placed collodion capsules 
containing growing bacteria in the peritoneal cavities of rabbits and 
observed the leukocyte depression that followed the absorption of the 
bacterial toxins from the capsules In some of the infectious diseases, no 
doubt, neutropenic disorders occui because the available circulating 
leukocytes aic speedily drawn to the source of infection in an clTort to 
combat it and this xvould explain this type of neutropenia more satisfac- 
torily than to assume a toxic effect of bacterial toxins on marrow activity 
Many of the infectious diseases arc characterized by scvcic types of 
ncutiopenia m occasional instances I have obscivcd a young university 
student who was admitted to the hospital with a leukocyte count of 800 
xvith 10 pci cent neutrophils and who was given a tentative diagnosis of 
agianulocytosis, yet who four days later developed the typical rash and 
clinical findings of typhus fever xvith a speedy return of the leukocytes 
to normal Only recently I studied a young girl who for four days had 
suffered from profuse watery diarrhea with severe abdominal cramps and 
high fever and who on admission to the hospital showed a leukocyte 
count of 700 until 6 per cent ncutiophils A tentative diagnosis of agranu- 
locytosis was made but bacterial examination of the stools revealed prac- 
tically a total absence of the normal bacterial flora and practically a pure 
cultuie of Bacillus paratyphosus B was obtained After recovery her 
leukocyte count returned to the normal level Here xvas an instance then 
of food poisoning by this organism accompanied by an extremely severe 
neutropenia which lasted for several days I should point out that this 
patient xvas particularly fortunate that during this time she suffered from 
no further bacterial invasion of the tissues These examples illustrate the 
extremely low level to which the leukocytes may fall in response to cer- 
tain types of infectious diseases In such instances how can one explain 
the mechanism of leukopoietic depression^ Is it because the bone marroxv 
xvas overxvhelmed by bacterial toxins or were the leukocytes drawn to 
the area of infection as fast as they were produced^ I do not believe that 
the answer to this question can be stated at this time 

In addition to the infectious diseases that arc accompanied by leuko- 
penic disorders, there are other agents capable of producing this 
syndrome Among these is benzene (CoHo) which when injected into 
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laboratory animals practically invariably produces severe leultopema 
Mithin three to four days Also if benzene is gaven to animals or to the 
human by mouth, chronic leukopenic disorders \\ ill usually result It has 
not been many years since this product y as used m therapeutics to 
reduce the white cell count in cases of chronic myelogenous leukemia 
For many years in our laboratories at Emory Unn ersity we have at- 
tempted to determine the mode of action of benzene on the leukopoietic 
centers and y e are impressed y itli the concept that benzene does not 
reach the bone niarroy as such but that it undergoes chemical transforma- 
non before action on the niarroy , although I am unable to state its exact 
chemical state y hen it reaches the niarroiv cells Benzene does not confine 
Its action to the leukopoietic centers, particularly if given in large doses, 
but im olves erythropoiesis and thrombopoiesis as well Many animals 
poisoned ynth benzene shoy' the hematologic picture of complete mar- 
roy aplasia just as does the human being who may develop aplastic anemia 
if unduly exposed to this agent There are other chemical agents knoym 
to be capable of depressmg the leukocyte count in an occasional mdi- 
\ idual These mclude arsenic occasionally m its inorgamc form and gold 
silts some of avhich do not contain the benzene ring Even gasolme fumes 
according to Ahce Hamilton- may cause a depression of leukocytes and 
there are probably others closely related to benzene that have not yet 
been emphasized m medical literature 

The effect of excessn e radiation on the bone marroav has long been 
knoy n to be characterized by leukopenic disorders as was so well demon- 
strated by the famous instances of aplastic anemia following exposure to 
gammi rays m the incidence of poisoning among the luminous clock dial 
pamters® Also severe leukopenia has been reported from the drinking of 
so-called “radio-active yater” and amonv a fe\v individuals who have 
y'orked y ith radium It has been reported in a sufficient number to clearly 
indicate that leukopenic disorders can arise from it Even Roentgen rays 
ha\ e been reported m numerous mstances to have produced severe leuko- 
penic states 

I feel that I should point out again, as I have previously, that there 
seems to be some danger of the development of leukopema in an occa- 
sional person yTo has been subjected to excessive radiation from sun- 
light I have smdied the blood of many people on their avay to and from 
Florid, 1 where sunlight seems to be the chief object of the journey and 
I can not escape the impression that leukocyte counts are loaver after 
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excessive exposure to the rays of the sun 

It is well established now that a deficient diet may be responsible for 
leukopema This has been shovm by Langston and Day^ at the Uni\ ersity 
of Arkansas, who have been able to produce consistently chronic leuko- 
pema, er)*thropema and tlurombocjTopema m monkeys after feeding 
them vnth a diet deficient in vitaimn G Furthermore, Miller and Rhoads' 
have produced similar evidence that a black-tongue producing diet in 
dogs may be accompamed by leukopenia and stomatius Therefore, in 
the treatment of tlie neutropemc diseases it would be v ell to consider 
carefully the diet of the patient and to provide one that is not lacking in 
any of the essential vitamms 

It has been long recognized that marked leukopemc states mav accom- 
pany disease mvolving the adrenal cortex and m particular it is a consistent 
finding m Addison’s disease which is characterized by weakness, fatigue, 
marked hypotension, occasionally pigmentation of the skm, and nearly 
always severe leukopema As to whether or not this leukopenia is brought 
about by deficiency of the adrenal cortical hormone is open to question 
Britton and Corey®, at the Umversit}* of Virgima, have commented upon 
the marked leukopema found m their adrenalectonuzed cats 

It would be well at this pomt to discuss another large group of agents 
that are now defimtely recognized to be capable of producing the most 
severe neutropemc states I refer to the various pain rehevmg drugs that 
have attracted so much attention m recent years It has now been seven 
years since I first pomted out that certain pain rehevmg drugs may cause 
the disease, agranulocytosis The first innmation to us that this could be 
possible was the admission of a paoent to the Emory Umversit)’’ Hospital 
in 1930 This patient was a middle-aged voman vho had been ill vath 
so-called influenza for several weeks and v ho during that time had been 
given a considerable number of analgesic agents, mcluding amidopyrine, 
phenacetme and acetamhd This patient was brought to the hospital 
because of her pecuhar blue color which was soon determined to be due 
to methemoglobmemia It was apparent, of course, that the methemo- 
globinemia m this mstance was caused by prolonged administration of 
acetamhd Much to our surprise we discovered also that this pauent had 
agranulocytosis The association of these tv’o findings led us to our first 
realization that these drugs may be responsible for the leukocyte depres- 
sion I shall not burden you vnth a recital of the development and final 
proof of this concept but shall merely pomt out that a study of the cases 
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of agranulocytosis that we had seen up to that time, on careful question- 
ing of the relatives of the deceased patients, added evidence to the effect 
that all of them had taken such drugs prior to their illness These findmgs, 
coupled with statistical studies which showed that people who developed 
agranulocytosis were the largest drug users and that the geographic inci- 
dence of the disease corresponded to countries where those drugs were 
in wide use, added further support to the concept For two years then 
w^e attempted to produce the disease m laboratory animals by the feedmg 
and injection of such preparations as amidopyrme, pyramidon, acetanihd, 
phenacetme and proprietary mixmres of these, but \vere not able to do 
so The final proof of the correctness of this concept has come from two 
lines of research One of these, and the most conclusive, has been the 
occasional experimentation that has been carried out in which patients 
who have recovered from agranulocytosis have been given as httle as a 
single dose of amidopyrine and the disease reproduced m them This type 
of experiment has been carried out by Madison and Sqmer^, and subse- 
quently by others throughout the world and has produced m my opimon 
ample confirmation that an occasional mdividual is so sensitive to the 
action of these drugs that the bone marrow may suddenly be thro\vn into 
a non-productive state by the mgesaon of as httle as a single therapeutic 
dose 

The second confirmation of this concept has come from Denmark 
\vhere Plum®, m his most exhaustive monograph on this subject, has 
shown that up until 1934, there were over one hundred cases of agranulo- 
cytosis m that country and that the increasmg incidence of the disease up 
to that time exactly paralleled the consumption of amidopyrme which in 
that country is imported, and that when the use of anudopyrme was for- 
bidden by Government decree the disease at once completely disap- 
peared So today m Denmark, because of careful restriction m the use of 
this drug, the entire question of agranulocytosis has apparently been 
completely settled 

In addition to amidopyrine certain other drugs -will produce marked 
leukopenic disorders These mclude the organic arsemcal compounds as 
w’^ell illustrated by the numerous instances of agranulocytosis and aplastic 
anemia that have follow'^ed the mjecaon of as httle as one dose It has long 
been recognized that arsphenarmne m an occasional person may produce 
aplastic anemia and I beheve that it should be emphasized that this type 
of drug can also produce a hematological syndrome that is actually 
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agranulocytosis in Avhich the marrow depiession is limited exclusively to 
depression of the granulocytes This is well illustrated by the recent 
report of Ble^^,® from the United States Navy, iidio observed agranulocy- 
tosis in three young sailors, one of whom had received sixty-eight injec- 
tions of neoarsphenamme, another having received a large number and 
a third having received only three injecnons In these patients the red 
cell pictures were not affected Such observations, coupled yuth many 
others in the literature, indicate very clearly that the organic arsemcals 
can produce agranulocytosis as well as aplasnc anemia Furthermore, I 
have observed a colored boy who developed this disease after one iiijec- 
non of neoarsphenamme It is well established now that the administra- 
uon of dimtrophenol can produce marked leukopema since se\ eral in- 
stances have been reported Since dimtrophenol, however, produces 
cataracts in an occasional person as well as agranulocytosis, it is today 
no longer a serious problem in this respect I do not believe that well 
informed doctors use dimtrophenol any longer 

The drug causation of neutropenic diseases has received and should 
receive renewed emphasis at this time since the introduction of sulfanila- 
mide I am able to find records now of fourteen instances of agranulocy- 
tosis following the administration of sulfanilamide In these fourteen, 
^^’■hlch have been reported from widely scattered areas, in ever^' instance 
the dosage of the drug has been quite large and in most of them has 
extended over a period of seveial days to several weeks I am unable to 
find a record of the disease havmg followed small quantities of this prepa- 
ration, such, for example, as one or two doses, and in this respect this type 
of leukopoietic depression seems to differ from that produced by amido- 
pyrine Furthermore, it should be pointed out that sulfanilamide in an 
occasional patient produces neutropenia of a mild to moderate degree 
and not to the pomt of complete agianulocytosis I had observed patients 
with leukocyte counts around two, three or four thousand cells, the 
reduction in the cells being at the expense of the neutrophils Such patients 
usually recover from the depiessing effect of the drug unless the count 
has fallen so low that they have become invaded bj^' pathogenic bacteria 
in which event, of course, death may be brought about by the ovei- 
whelming sepsis just as in other cases of agranulocytosis I have been 
particularly concerned recently in the effect of sulfanilamide on the blood 
and have observed now several instances in which this prepaiation is 
capable of producing a marked stimulation of the leukopoietic centers 
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resulting, therefore, in extremely high leukocyte counts and I note that 
this observation is recorded fairly frequently in the medical literature 
I have obsen''ed leukocyte counts over one hundred thousand per c mm 
durmg the course of treatment Muth sulfamlamide and it is not unusual 
to see leukocyte counts of thirt)’", forty or fifty thousand cells per c mm 
of blood I am unable to explain why sulfanilamide m an occasional per- 
son will depress leukopoiesis and in another person apparently stimulate 
leukopoiesis Of course, this drug is also capable of producmg in an occa- 
sional person marked degrees of hemolyac anemia and in these mstances, 
a high degree of leukopoietic activity usually accompames the regenera- 
tion of red cells The fact that sulfanilamide itself produces leukocytosis 
in an occasional person, often has an important practical bearing on the 
treatment of the patient in question For example, I have obsen'-ed a 
young woman who developed streptococcic puerperal sepsis and was 
treated mtensively with sulfanilamide for six days At that time her leuko- 
cyte count was sixty thousand per c mm and at the same time she had 
shown such marked improvement that it appeared chmcally that the 
infection had been overcome The question that presented itself then 
was— What was the cause of the leukocytosis^ If it were caused by sulf- 
anilamide then there m as no cause for alarm but, on the other hand, if 
It meant that the mf ectious process w as still rampant, then further therapy 
with sulfanilamide was clearly indicated I have obsen^ed this same prob- 
lem now in several such mstances and it presents the quesnon as to when 
the drug should be discontinued 

Finally, m concluding this discussion of drugs, it must be pointed out 
that amidopyrine has been combined with so many other preparations 
and the resulting compounds sold under such a wide variety of names, 
that It IS practically impossible for the physician to know whether or not 
the average pain-relieving preparation contams the drug In recent pub- 
lications I have sho\ra a large number of preparations that contain this 
particular drug, so I will not repeat it here The fact that amidopyrine 
has been so widely used is a tesumomal to its therapeutic efficacy in the 
relief of pain and, of course, it is widely recogmzed as a valuable agent 
for that purpose However, if the physician chooses to use amidopyrine, 
he should do so knowingly and should write a prescription for it In viev 
of the dangers of this drug, I can see httle excuse for physicians prescrib- 
ing various compounds manufactured by different drug firms which may 
or may not mdicate the presence of the drug I am v'ell av are of the face 
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that the desk of the average physician is daily cluttered up with hterature 
and samples from various drug firms extolling the virtues of their various 
preparations, so much so that the average doctor now adays is lost in a 
maze of commercial pharmacology It appears to me that the science ot 
pharmacology among doctors is a lost art If one chooses to use amido- 
pyrme and other similar compounds it should be done by prescription 
and we should not depend for pharmacological knowledge on the litera- 
ture of drug manufacturers or upon the exhortations of detail men The 
new food and drug laiv which will become effective shortly offers some 
measure of protection to the public against the consumption of such 
preparations unknowingly since it requires the formula of patented com- 
pounds to be printed on the package It will be possible, therefore, for 
that part of the public that is informed on this question to read the label 
and see whether or not a patented compound contains dangerous drugs 

Since It IS nov'^ obvious that leukopenic disorders can be caused by 
such a wide variety of physical agents, chemical compounds, drugs, 
dietary deficiencies and hormone disorders, it is incumbent upon the 
physician v^hen confronted with a patient with leukopenia to make 
careful search for possible causative factors, m order that the cause may 
be removed This may prove to be the most important part of the 
treatment 

I shall now discuss briefly those diseases of the blood that are char- 
acterized by neutropenia According to modern classificanons these are 
three m number as follows agranulocytosis, aplastic anemia, and aleu- 
kemic leukemia In view of the previous discussion of the factors that 
are capable of depressing the leukocytes of the blood, it is unnecessary 
to consider further the etiology of agranulocytosis except to state that 
the evidence seems quite adequate that the great majority of these cases 
are caused by the ingestion of some of the drugs mentioned before and 
notably amidopyrine 

I am quite ready to admit, however, that all cases of agranulocytosis 
are not caused by ingestion of drugs There is some evidence to indicate 
that the disease may arise from an mfecaous origin, or for that matter 
from a filterable virus In this connection tliere is a recent report of con- 
siderable interest from Lawrence and Syverton^® These workers discov- 
ered an instance of spontaneous agranulocytosis in a cat and were able 
apparently to transmit the disease through ten series of cats by the injec- 
tion of the agranulocytic livers of the preceding animals They concluded 
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that there is m the cat a transmissible disease which seems to be caused by 
a filterable virus which is characterized by severe neutropenia 

Within the past three years there has been apparently a reduction m 
the number of cases of agranulocytosis but with the increasing use of 
sulfanilamide I am of the opinion that a new vave of the disease may 
make its appearance 

The chief diagnostic findmg m agranulocytosis is the extreme leuko- 
pema The cellular reduction, however, is not confined to the neutrophils 
but mvolves the other blood cells as well Therefore, a more correct 
designation of the condition would probably be, mahgnant leukopema 
The method by which the offendmg agent depresses the marrow func- 
tion IS not known It is probable that the marrow depression antedates 
the leukocytic depression in the peripheral blood I have had opportunity 
to study one patient with daily blood studies before the leukocyte de- 
pression became obvious m the blood stream and also of studying the same 
patient for four days before chmcal evidence of the disease became 
apparent It seems that the condmon develops first by a cessation of 
cellular output from the marrow, this in turn causing a slov" decrease of 
the leukocytes of the blood and then the neutrophils may be entirely 
absent for several days before clinical symptoms appear The chmcal 
symptoms m most instances result from bacterial invasion Therefore, 
when the patient is first seen the disease is usually m what may be termed 
“the terrmnal stage of the process” Most patients when first seen have 
already become the victims of varying types of bacterial invasion and 
may present varymg degrees of ulceration of the soft tissues of the oral 
cavity or about the anus or vagina and m some mstances blood stream 
invasion may have aheady taken place There has been some question 
concermng the pathology in the bone marrov'^ and m former years it was 
beheved that the marrov becomes aplastic in its cellular content with an 
actual quantitative decrease in the leukopoietic centers Hov ever, Fitz- 
Hugh and Krumbhaar^^ have pointed out that m many cases the marrow 
was actually hyperplastic and in my experience this has proved to be 
true There seems to be an arrest of development of the neutrophils m 
the marrow, this usually takmg place at the myeloblastic level so that 
actually the marrow may be crowded with young, immature leukoblasts 
and in this respect the pathology of the marrow does not differ from 
that often times seen m the marrow of a patient v ith aleukemic leukemia 
Furthermore, as Rhoads has demonstrated, e\en in aplasuc anemia in 
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which the peripheral blood has become markedly depleted of all cell 
types, the marrow in those patients may also show such a h}’perplasia 
This gives rise to the possibility that common enological factors ma^ be 
operative in some of these diseases, producing varying types of hemato- 
logic pictures in the penpheral blood, and a variety of clinical s^mdromes 

The patient wnth agranulocytosis seldom show s any disturbance of 
the red cells and hemoglobin unless the process should happen to become 
prolonged Furthermore, the platelets m tlie blood are usually not dis- 
turbed I should like to point out, how^ever, that there is no reason w hy 
a patient w*ith agranuloc3'’tosis should not be anemic and indeed many 
of them are anemic because a considerable proportion of them have been 
suffenn? with other diseases beforehand 

In my opmion tlie presence of clmical hemorrhage does not rule out 
agranulocytosis I have studied typical instances of this disease w^hich at 
autopsy showed varying degrees of hemorrhage, usually in the form of 
petechial spots This, how ever, is not the usual finding The patient w ith 
this disease obviously w ill present a variety of clinical symptoms, depend- 
ing not only upon the extent of reduction of the w hite cells but also 
upon the degree of bacterial invasion Ulcers of the soft tissues in areas 
normally inhabited by bacteria are common There is usually a definite 
febrile course and in many patients there is marked edema of the soft 
tissues about the mouth and the neck This predominant edema w'hich 
occurs so often seems to be an attempt at a cellular response to mvasion 
of organisms, but since cells are not available for this, the inflammatoi^f 
response is mainl)'- one of fluid mto the tissues 

In many instances patients wnth agranulocytosis exhibit a degree of 
prostration w'^hich seems entirely out of proportion to the physical find- 
mgs I have studied patients w^ho show'^ed a completely negaave physical 
exammation and m w'^hom no external lesions of any sort could be found, 
)mt the same patients presented a high fever, w'^ere partially comatose, 
w’^ere sometimes irrational and delirious Even at autopsy it was extremely 
difficult to find gross pathologic changes that could account for such 
severe climcal manifestations 

The treatment of agranulocytosis still remams highly unsatisfactory 
in spite of the many’' efforts made and new* preparations introduced to 
combat it It w^ould require a long recitauon for me to enumerate the 
therapeutic agents that have been used m this disease, suffice it to say^ 
that these have now centered around the use of repeated blood trans- 
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fusions, liver e\tract by injection in large amounts, pentnucleotide or 
other nucleic acid products by injection, and yellow bone marrow given 
by mouth There seems to be little benefit from the use of radiation I 
am convinced that if there should be a choice between agents used to 
stimulate a renewed marrow output, liver extract would be much pref- 
erable to pentnucleotide Our experience with pentnucleotide has been 
quite disappointing, but here I should point out that no one man probably 
has treated a sufficient number of cases to form a proper evaluation of 
therapeutic agents After all, m this disease do we not expect too much 
of any therapeutic agent, especially in view of the considerations that I 
have brought out before, that is, not only is the patient depleted of granu- 
locytes, but in addition to this, often times has become overwhelmed MUth 
invading organisms, so that there are two serious and distinct diseases to 
treat, either of which promises to be fatal It is indeed expecting the 
impossible of a therapeutic agent that it be able not only to stimulate 
reneM'ed output of leukocytes but also to successfully combat over- 
whelming infection 

Although the use of yellow bone marrow by mouth has been recom- 
mended, I do not believe that adequate evidence as yet has been pre- 
sented to prove Its therapeutic efficacy Agranulocytosis, however, is an 
emergency lUness and the use of any therapeutic agent is justifiable if it 
offers any pronuse whatever Therefore, it is my pracnce to recommend 
the use of all of these things I have just enumerated, that is, blood trans- 
fusions repeatedly, liver extract in ten times the ordinary dosage by 
injection, pentnucleotide, yellow bone marrow by mouth and symp- 
tomatic therapy, but even with all of these, the mortality rate in our more 
recent series of cases very closely approximates that of the earher years 

In this paper I shall not attempt to discuss aplastic anemia since this 
question has been adequately presented by Dr Rhoads, except to point 
out that I know of no therapeutic agent that has proved to be of any 
success in the treatment of this disease, particularly the so-called “idio- 
pathic” type I have observed patients with hematological aplastic anemia 
following arsphenamme therapy who usually recovered v ith cessation 
of the injections of the drug and the use of transfusions 

The other disease of the blood characterized in many instances by 
severe leukopenia is that known as aleukemic leukemia This disease is 
unquesuonably a part of the general leukemic process It is characterized 
by hematological findings that in some instances are extremely difficult 
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to evaluate The paaent usually shoM s a reduction in the number of red 
cells depending upon the seventy' and duration of the process, and in my 
experience the red cell picture is usually a macroc)Tic t}^e of anemia 
The patient also may present vai^nng hemorrliagic disorders because of 
a reduction m the number of blood platelets If they are belov fifty or 
sLxty thousand per c mm , hemorrhages may supervene at any time 

A characteristic feature m nearly all of these cases is a moderate to 
severe reduction m the total number of leukocytes The cells may range 
from the normal figure, or slightly above, do^^Tl to only a few hundred 
cells per c mm and the loiver the cell count, the more precarious becomes 
the status of the panent Furthermore, the same patient may show a great 
variation m the number of leukocytes at different tunes I have obsenTd 
a child VTth a leukocyte count of four hundred cells per c mm and 
nearly all of these cells were myeloblasts Six days later this same patient 
had a total leukocyte count of one hundred and sixty thousand per c mm 
with death shortly afterwards Tins merely illustrates the extreme varia- 
tions in the total number of leukocytes tliat may be seen in ivhat appears 
to be aleukemic leukemia However, many of the more chrome forms 
may extend for months and perhaps years MTth an extremely low leuko- 
cyte count, only two, three or four thousand, UTth the percentage of 
granuloc)’'tes qmte low Fmall)’ such patients may die because of inter- 
vening infectious processes or the count may suddenly become elevated 
so that what was formerly a chronic type of aleukemic leukemia suddenly 
changes to an acute form usually of the myeloblastic t^’pe u ith an early 
terminaDon 

Naegeh stated that the patient with aleukemic leukemia usually fives 
longer than those patients with high cell counts Assuming that both are 
chronic in type, this has not been my experience The chronic form of 
aleukemic leukemia does not have, in my experience, the fife expectancy 
of the paaent with chronic myelogenous leukemia ivith high cell counts 

The physical findmgs m these panents are quite variable, some may 
show splenomegaly and others not show this findmg Many of them ha\ e 
comphcaaons of hemorrhagic disorders, most of tliem shov variable 
degrees of anemia, some show intercurrent episodes of mfecuon The 
treatment seems entirely unsaasfactory A mulatude of therapeuuc agents 
have been employed Blood transfusions, of course, remam the bulw ark 
conanually to restore depleted red ceDs and perhaps leukocytes All q’-pes 
of hematologic agents have been employed x\ ith no success Radiaaon is 
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usually employed, sometimes directed ton ard the spleen, if there is 
splenomegaly, and occasionally as a spray over the bony structure I do 
not beheve that there is evidence to indicate that these patients are mate- 
rially benefited even by radiation AVhether or not their life is prolonged 
by Its use, I am unable to state I do know that n e lose these patients 
invariably after varj'-mg periods of time 

Finally I would like to mention a rather obscure leukopenic syndrome 
that has repeatedly come to my attention, one I have termed “chronic 
neutropenia”, which may have its origin from any of the causes I have 
enumerated before This is occasionally seen m the half-well and half- 
sick patient who often times haunts the doctor’s office Such a paaent 
may show a leukocyte count of only two to three thousand, this being 
at the expense of the neutrophils They seem unusually susceptible to 
excessive fatigue, easy tiring and increased susceptibility to infecaon 
Such patients may present this syndrome over a long period of time and 
in some of them the use of liver extract by injection has proved to be a 
valuable agent, whereas in others the correction of dietary deficiencies 
seems to be the proper treatment 

In conclusion, I desure to emphasize the multiplicity of factors that 
apparently are conducive to the neutropenic state and the necessity for 
careful investigation relative to these factors in every pauent who pre- 
sents this syndrome Especially is this important in view of the inadequacy 
of our present therapeutic agents I beheve that we can do much more 
for the neutropenic syndromes by working tov ard their prevention than 
by correction after they have once developed 
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RECENT ADVANCES IN KNOV'LEDGE OF SOME 
OF THE COMMON DISEASES OF CHILDHOOD" 

S Z Levine 



■'^ECENT advances in medical knowledge have modified the 
diagnosis and treatment of so many of the common 


diseases of childhood that to cover the subject fully 
would entail a systematic review of practically the entire 
field of pediatrics In the space allotted, a presentation of 
this nature would, necessarily, deteriorate mto a cursory and superficial 
resume of recent medical publications with no attempt at critical ap- 
praisal In this article I propose rather to foUou’’ a more selective course 
A number of fundamental mvestigaaons have been reported in recent 
years which promise to be of outstandmg sigmficance in the future 
development of medical progress Amongst these must be included the 
work of Stanley on the essential nature of filterable viruses, the bio- 
chemical investigations of Urey on heaiy isotopes and their use in the 
elucidation of physiologic problems by Schoenheimer and his co- 
workers, the identification of the chemical structure of various vitamms 
and hormones by a number of workers and, in the use of sulfanilamide, 
the renewed demonstration by Domagk of the value of chemotherapy 
The objectives dictating the choice of subjects discussed here will how- 
ever be those of present practicability and usefulness 

In recent years the pediatrician has been presented with numerous 
methods of diagnosis, prophylaxis and treatment Before accepting a 
new procedure for general use, the results of chmcal trial under con- 
trolled conditions should be critically examined Discrimmaaon is 
needed to avoid either excess haste or needless delay in utilizing experi- 
mental results in general practice I shall undertake the admittedly 
hazardous task of attemptmg to evaluate the present state of our knowl- 
edge regardmg some of these newer procedures, reahzmg full well that 
such a plan of presentation leaves one open to justifiable criticism since 
the choice of subjects may be considered mept and the assessments of 
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value erroneous Because of limitaaons of space, detailed e\ idence sup- 
porting evaluations will be omitted and I hope statements vhich may 
seem dogmatic wiU be condoned 

Infections of the Urinary Tract 

The high incidence of infections of the urinary tract in childhood, 
then potentially serious consequences and the changing concepts of 
diagnosis and treatment make consideration of pyuria advisable By the 
term pyuria is meant the persistent presence of clumps of pus and 
bacteria in uncentrifuged, “clean” or catheterized specimens of unne 
and not an occasional u^hite blood cell in a casual specimen Until 
recently pyuria as a complication of upper respiratory infections in 
children aroused little apprehension since the attendmg pediatrician ivas 
aware that the condition was as a rule self-limited, clearing after a shorter 
or longer period on a regimen of forced fluids and the admimstranon 
of alkalies or drugs such as methenamine and acid phosphate A series 
of recent discoveries have continuously modified the treatment of this 
acute condition 

Following the demonstration by Helmholz that high fat, low carbo- 
hydrate diets accelerated recovery by leading to the excretion of an 
acid urine with a high concentration of beta-hydroxybutync acid v hich 
was bactencidal, this form of therapy was frequently used It never 
became popular however because of the difficulty of persuading chil- 
dren to take these unpalatable diets 

Shortly thereafter Rosenheim found that the results obtained with 
the ketogenic diet could be duplicated more easily by the administra- 
tion of mandelic acid This aromatic acid is neither conjugated nor 
oxidized in the body but is excreted unchanged, impartmg a high degree 
of acidit^' to the urine To facihtate this, the ammomum salt— which is 
less irritating than the free acid— is admmistered and if the desired acidity 
IS not secured by the use of ammonium mandelate alone, ammonium 
chloride or acid sodium phosphate may be used 

The following technique for mandelic acid therapy is recommended 
Elixir of ammomum mandelate (a 25 per cent solution) is given by 
mouth in dosages of from i to 3 drams four times daily, after meals 
This dosage supphes from 4 to 12 grams of mandelic acid daily Infants 
under one year receive 4 grams daily, children over ten years, 12 grams, 
and children of intermediate ages, intermediate amounts This level of 
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dosage yields mandelic acid concentrations of o 5 per cent or higher 
m the urine Therapy is continued for a period of two weeks even though 
pyuria disappears earlier During this time, the children are placed on an 
acid-ash diet and the fluid intake is adjusted to meet the fluid require- 
ments Urine specimens are exammed at least once daily for sediment 
and acidity Optimal acidity is represented by a pH of less than 5 5 as 
determmed by the mdicator, chlorphenol red, which turns from a pink 
to a yellow color at this reaction If the desired acidity is not obtained 
after a day or two by the use of the salt alone, solution of ammomum 
chloride m daily dosages of from 2 to 8 cc is added to the regimen If 
bacteriuria or pjniria persists despite the two weeks of therapy, a rest 
period of one week is followed by a second course If no results are 
obtamed, continuance of this form of treatment is usually of httle or no 
value 

At this pomt, a word of caution should be sounded Mandelic acid 
therapy should not be employed m the presence of impaired renal func- 
tion, large numbers of red blood cells in the urine or fever When the 
pyuria results from infection by urea-splitting orgamsms such as B 
pyocyaneus, aerobacter and proteus, the ammonium salts of mandelate 
or the accessory acidifier should be replaced by sodium salts 

Mandelic acid therapy has demonstrated its value m acute pyurias 
unassociated with congemtal anomalies of the urmary tract where the 
offendmg organisms have been the common gram negative bacilli such 
as B coll or the less common cocci, particularly S fecalis 

The advent and mcreasmg popularity of sulfanilamide led mevitably 
to Its use m the treatment of pyuria in children and it has proved a potent 
therapeutic agent m practically all forms of acute urmary tract infections 
The advantage of this drug over mandelic acid is that it exerts a steriliz- 
mg action m urine, either alkalme or acid Fluid restriction, an acid-ash 
diet and accessory acidifiers are therefore unnecessary when sulfanila- 
mide IS employed 

The technique of this form of therapy as used m the children’s dime 
of the New York Hospital follows 

Sulfanilamide tablets are admimstered orally m a total daily dosage 
of o 2 grams per kilogram of body u eight, divided mto four equal parts 
and given at six hour mtervals This dosage exceeds that recommended 
by Helmholz but we have found the larger amounts more effective 
clinically and only with the larger dosage have blood concentrations of 
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sulfanilamide been obtained Muthin the accepted optimal range of lo mg 
or more per loo cc of blood 

This therapy is contmued for two weeks followed by a rest period 
of one iveek A second course is instituted when necessary Sulfanila- 
mide should not be used m dehydrated or debilitated states, m the 
presence of severe anemia, leukopema or nephritis Therapy should be 
discontmued vnth the appearance of severe cyanosis, jaundice, sulphemo- 
globmemia or methemoglobinemia, hyperpyrexia, anemia or granulo- 
cytopenia Morbilliform eruptions occur not infrequently but are of 
lesser import With cessation of therapy and the forcmg of fluids the 
above manifestations almost invariably subside Saline purgatives should 
be avoided durmg therapy 

The conclusions expressed regardmg the status of mandelic acid 
therapy also apply to sulfanilamide therapy In the absence of congenital 
anomalies of the urinary tract or when the offendmg organism is not 
S fecalis— a normal inhabitant of the intestinal tract— the pyuria and 
bacteriuna clear up in the majority of instances during the first two 
v’-eeks of treatment 

Despite the proved efficacy of these newer forms of therapy, the 
pediatrician not infrequently encounters infants and children in whom 
the pyuria is resistant to all forms of medical treatment or may recur 
after temporary subsidence In these patients irreparable harm may 
result from improper treatment In our experience as v^ell as in the far 
greater experience of Meredith Campbell and others, the persistent 
pyuria m a vast majority of these young pauents is associated with a 
congenital anomaly of the urinary tract VTth consequent urmary stasis 
and secondary infection Smce many of these anomalies are amenable 
to surgical intervention a complete urologic study is obviously desirable, 
including intravenous urography, cystoscopy and retrograde pyelog- 
raphy where indicated Disastrous crippling of renal function and 
atrophy of kidney parenchyma due to neglect of this condition are still 
all too common There is no justification for following a so-called con- 
servative course in a young child whose p)mria has resisted adequate 
medical treatment for longer than four, or at most six, weeks Such 
youngsters should have the benefit of urologic consultation 


Pertussis 

None of the newer prophylactic measures has attracted more atten- 
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non than the vaccines against whooping cough The importance of this 
disease as a cause of death in infants is good reason for this attention 
The yearly case rate in the United States is approximately 300,000 with 
5,000 deaths, and the mortality rate of infants under t\t o years is about 
15 per cent of those affected The difficult^' of early diagnosis, and 
therefore of isolation during the highly contagious catarrhal stage of the 
disease, makes it probable that eventual eradication of pertussis will 
depend on the widespread use of preventive immumzation 

Since the re-mtroduction by Sauer m 1926 of the use of vaccines 
for protection against whooping cough, the method has been xwdely 
publicized Sauer’s special contributions are the method of preparation 
of the vaccine and the higher dosage recommended Hemolytic strams 
from freshly isolated cultures are grott n on a solid medium containmg 
human blood and the culture is carefully hanested with a mimmum 
of washing in the preparation of the vaccine The dosage advocated is 
1 o, I 5 and I 5 cc injected intramuscularly m each buttock at weekly 
intervals, making a total of 8 cc or 80 billion killed orgamsms, given 
preferably betv^een the ages of set en to ten months In children over 
three years the latter two doses may be increasd to 2 cc so that the total 
dose IS 10 cc Development of immuniu% accordmg to Sauer, requires 
from three to four months and its duration supposedly extends for from 
one to five years, according to different obsen ers 

A number of other vaccines have been proposed for active immuni- 
zation These include the “undenatured” bacterial antigen of Klrueger 
in which the organisms are killed by mechanical disruption rather than 
by chemical agents, the vaccine of Alishulow of the Department of 
Health of New^ York City in which the anugen consists of both organ- 
isms and toxic filtrate, mixed vaccines containmg not only Bordet- 
Gengou bacilli but also streptococci and staphylococci, and finally a 
bacteria free filtrate detoxified with formalin Most of the latter products 
are advocated for immunization in patients already exposed and the 
dosage recommended varies from o 5 to 2 cc every day or ever)’’ other 
day for tv o to six injections 

Conclusions regarding the efficacy of present day vaccines are still 
equivocal Available staustical evidence is predommantly favorable, but 
the results which may be obtained in any given case are not predictable 
Failures to immunize undoubtedly occur m many instances and many 
questions remain unanswered If immumty develops, how long does 
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It last and how variable is it^ What role does the frequentl\ poor 
immunologic response of infants to injections of anagen play m ex- 
plaining the failures which occur in this age period^ Is the dosage at 
present m use optimal? It is known that humoral phenomena such as 
agglutinin response and complement fixation vdiich result from injec- 
tions vnth any vaccine afford criteria for tissue immunity which are 
not necessarily reliable 

In our present state of knowledge, the conservative attitude toward 
these measures may be summarized as folloxvs The vaccines at present 
available merit continuaaon of experimental studies under controlled 
conditions but cannot as yet be recommended as a general public meas- 
ure analogous to the accepted use of specific prophylaxis against small- 
pox and diphtheria Since there is little indication that mjections of per- 
tussis vaccme are harmful, their use in younger children of large families, 
nurseries, and institutions xvhere mtimate exposure cannot be avoided 
and in older debilitated or tuberculous children may be countenanced 
since It offers hope of at least partial protecDon 

It IS my belief that convalescent human serum injected in dosages of 
10 to 20 cc mtramuscularly in infants and older sick children during 
the incubation period of pertussis may reduce the severity of ensumg 
symptoms A considerably higher number of obsen^ations are however 
necessary to validate this opinion 

Poliomyelitis 

Another infectious disease of considerable public concern is anterior 
pohomyelitis Recent advances m knowledge of virus diseases in general 
and of this disease m paracular have not as yet led to the discovery of 
successful prophylactic measures 

Early reports of successful protection agamst poliomyelitis by 
subcutaneous mjections of either attenuated or inactivated virus have 
m the mam not been substantiated That these methods are not free from 
danger is shown by reports of the development of the disease in a number 
of children who were inoculated six to fourteen days prior to the onset 
of symptoms Both Rivers and Flexner beheve that m the present state 
of our knowledge, attempts to induce active immunization agamst polio- 
myehtis by injections of virus are unsound “No methods have as yet 
been devised which can so modify the virus that it will retain its 
immunizmg power or is merely reduced m potency so that it immunizes 
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in some instances and paralyzes m others ” 

Approximately 150 inoculations with an "inactivated” virus were 
given in our clinic in 1936 without the development of pohomyehtis 
in any of our cases, but in view of the evidence cited this procedure 
should be discouraged Withm the last month, Stanley and his co- 
workers have demonstrated that x-radiation of certain viruses results in 
destruction of them pathogenicity with retention of them anugemcity 
This offers much promise for the future 

Because of the unsuccessful attempts to immunize actively against 
pohomyehus by injections of vmus, Armstrong and Harris used mtra- 
nasal spravs of picric acid, zinc sulphate and other chemicals and pro- 
tected monkeys against infection by the intranasal route Although the 
ammal vmrk is famly conclusive, it has not been confirmed for humans 
m Its first field trial During the recent epidemic in Toronto, reported 
by Broun, Tisdall and others, 4713 children were sprayed nasally with 
I cc of a mixture of zinc sulphate ( i per cent) , pantocam ( i per cent) 
and sodium chloride (o 5 per cent) on tu 0 occasions at ten to twelve 
day intervals Twenty-five per cent of the children developed anosmia, 
indicating that the spray in this group had reached the olfactory nerve 
endmgs Eleven subsequendy developed poliomyelitis compared with 
an identical case rate of eighteen m 6300 control children 

Convalescent human serum as a means of passive prophylaxis and 
treatment has not been encouraging The presence of humoral antivmal 
substances does not parallel tissue immunity, for monkeys have con- 
tracted the experimental disease even though them serum had neutralizing 
antibodies at the time of mtracerebral inoculation of the vmus 

To date, none of the recommended prophylactic procedures against 
poliomyelitis has demonstrated the combination of practicability, safety 
and effectn eness necessary for adoption as a public health measure, but 
the intensive studies currendy being carried out presage valuable con- 
tributions in the near future 


Vitamins 

Outstanding advances have recendy been made m our knowledge 
of the biochemistry, physiology and chmcal use of vitamins A number 
of accessory food factors necessary for proper nutrition m infancy and 
in childhood have been obtamed m pure form and them chermcal struc- 
ture identified In many instances they have been s)mthesized and made 
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a\ailable for therapeusis Earlier recognition of subclinical deficienc\ 
states may soon be possible for a number of vitamins because the physio- 
logic functions subserved by these vitanuns are being more accurately 
defined and simple chemical tests for assaying body resert^es are beintr 
developed Standardization of vitarmns m terms of intemauonal or 
chemical umts is replacing the tedious and uncertain technique of bio- 
logic assay in ammals The present discussion will be limited to clinical 
aspects of die subject 

Vitamin A Identificanon of the visual purple of the retina as a 
chemical sterol closely resemblmg vitamin A in chemical structure 
underlies the introduction of the biophotometer for detecting night 
blindness, a manifestation of vitamm A deficiency Evidence collected 
throughout: the country suggests that a surprismgly large number of 
both children and adults mgest madequate amounts of this vitamin 

"Wolbach has shoivn that lack of vitanun A is associated v ith wide- 
spread cormfication and keratinization of mucosal epithehum in both 
animals and man and predisposes to infecuons Because of this, there has 
been a growmg tendency fostered by commercial concerns to assume 
that the resistance of children to infection may be augmented by in- 
creasing their mtake of vitamm A There is no evidence as yet that 
augmentation above accepted adequate levels of mtake necessarily pro- 
motes the health and well-bemg of children In our present state of 
knowledge, daily intakes of from 4,000 to 6,000 mtemational umts of 
vitamin A either m the diet, m the form of the provitamin, carotene, 
or as fish liver oil are presumably adequate to cover the needs of the 
gromng child In the presence of gastromtestmal disorders or chronic 
infections, larger mtakes may be desirable 

Vitamin B The vitamm B complex has been divided mto at least 
SIX component fracaons and the chemical structures of three have already 
been identified Bi as thiamm, B2 as ribo or lactoflavm, and the P P or 
pellagra-preventing factor as mcotmic acid It is too early to delimit the 
precise role of each of these components m human health and nutriaon 
Reliable biochemical methods are not yet available for assaymg the body 
reserv^es of any of the constituents of the B complex, criteria of early 
obvious deficiency states are still largely guesswork, and accurate infor- 
mation regarding levels of optimal mtake is still lackmg The use by 
pediatricians of the vitamm B complex m a varietj^ of ailments is easily 
understandable but more extensive, carefully controlled clmical studies 
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arc nccesssry to prove the value of these therapeutic agents in human 
beings Present knowledge mdicates that a diet containing from 300 to 
400 international umts of vitamin Bi and 600 Sherman umts of Bs ade- 
quately cover the requirements of growing children Authenac data 
are not yet available regarding the other components of the vitamm B 
complex 

Vitaviin C The identification of vitamin C as cevitamic acid (a 
glycuromc acid), its storage in the adrenal cortex and other tissues, the 
use of colorimetric tests of the blood and urine for estimatmg the body 
reserv^es are Avell established That subclimcal deficiency states occur, 
without the defimte manifestations of scurvy, has been demonstrated 
by the use of tolerance tests in Avhich the cevitamic acid content of the 
urme is determmed following the ingestion of a test dose of the vitamin 
Although deficiency of this vitamin has been implicated m a variety of 
diseases including acute rheumatic fever, poliomyelitis, diphtheria, upper 
respiratory infecnons, pertussis and symptomatic purpura, the causal 
relationship of lack of vitamin C has been generally accepted only m 
scurvy and dental caries It should be mentioned that two other factors, 
designated “K” and “P”, have recently been isolated from citrus fruits 
These factors are apparently concerned with the coagulation of blood 
and with capillary permeability and appear to be separate and distinct 
from cevitamic acid itself 

The best available evidence indicates that the daily mgestion of from 
150 to 300 international umts or 10 to 20 mg of crystaUine cevitamic 
acid, eqmvalent in vitamin content to from 30 to 45 cc of fresh orange 
juice, usually suffices to prevent the development of latent scurvy m 
infants and children Amounts as great as 300 to 500 mg of crystallme 
vitamin C have been admimstered orally and intravenously m the treat- 
ment of manifest scurvy without harmful effects 

Vttavnn D Recent investigations of the fat soluble, ana-rachiac 
vitarrun D have advanced our methods for msurmg its umversal consump- 
tion by growing infants and children During the past decade Windhaus 
and Alfred Hess discovered the idenaty of vitamm D and irradiated 
ergosterol and Hess and Steenbock demonstrated that ultra-violet irra- 
diation rendered a large vanety of foodstuffs antirachitogemc As a 
result commercial concerns raced to irradiate ail of their saleable prod- 
ucts milk, cereals, peanut butter, bread, cocoa malt, cigarettes and even 
underwear, in this “era of irradiation ” 
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following the course of treatment prescribed above first, patients in 
whom enlargement of the gemtalia Av^as produced without testicular 
descent, and second, cases, far fewer m number, in whom neither descent 
of the testes nor enlargement of the gemtaha follov ed hormone therapy 
In the first group it seems reasonable to assume that the penile enlarge- 
ment indicates that at least one testis is present and capable of responding 
to adequate pituitary stimulation and that testicular descent is pret ented 
by mechanical obstrucaon These paoents require operative intenen- 
tion accompanied preferably by a course of hormone therapy before 
and possibly after operation In the second group, complete failure 
following adequate dosage of gonadotropic hormone suggests either 
absence or atrophy of both testes, and that surgical treatment is also 
likely to fail Such patients should be given androsterone or male se\ 
hormone, although accurate knowledge concerning the ultimate results 
of such therapj’’ 'unll be obtained only Muth time 

V \GINITIS 

The popularity of hormone therapy foi gonorrheal mi1vo\ aginins 
IS ample evidence of the generally unsatisfactory results obtained vuth 
other forms of treatment According to the annual report for 1937 of a 
committee of the Social Hygiene Association, twenty of tv'ents^'-four 
special vaginitis dimes in New York City used estrogenic substance 
either exclusively or as an adjuvant to other forms of therapy Treat- 
ment with the follicular hormone of the ovary, either from pregnancy 
urine or ovarian extracts, v^as introduced by Lewis for infantile vaginitis 
on the assumption that cornification of the vaginal mucosa by estrogenic 
hormone vmuld render it less susceptible to the gonococcus This sup- 
position vas confirmed by the successful results obtained in the first 
small series of infants so treated 

Since then, many observers have demonstrated its general, although 
not umversal efficacy The present aim of hormone therapy is to 
administer a dosage adequate to produce cytological changes in the 
vaginal mucosa and a lowering of the vagmal pH to 5 5 or less— changes 
which were not obtamed constantly with the earlier smaller dosage used 
It may be stated definitely however that such changes are not invariably 
accompanied by cure of the gonorrheal infection 

More than 150 infants and children have been treated with hormone 
by Dr Dooley in the vaginitis dime of the New York Hospital The 
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present method is as follows Daily subcutaneous injections of from 
2000 to as much as 10,000 I U of folhcular hormone (in oil) are admin- 
istered in increasing dosage until the desired change in cytology and 
acidit}'' IS obtained The findings are checked weekly and often more 
frequently by vaginal smears and mtrazene paper tests for pH The 
desired changes are usually obtained in from one to four weeks and 
sometimes earlier Although the vaginal discharge and the number of 
gonococci tend to be reduced by this treatment, complete cure in 
tv’^enty or thirty days, as frequently reported, has been the exception 
rather than the rule in our experience 

These less favorable results may be explained by the more strmgent 
criteria for cure No child is considered cured unless all \ agmal dis- 
charge has ceased, vagmoscopic examination show’^s a normal cenmx, 
and three negative cultures as v ell as smears ha\ e been obtained 

The complement fixation test is also used as a diagnostic and prog- 
nostic aid A high titre in the blood indicates, in our opinion, a gonorrheal 
etiology of the discharge even though no organisms are present m the 
smear, and maintenance of the high titre affords evidence that the infec- 
tion persists and that symptoms may recur 

The recent experience of Lewis suggests that local application of this 
hormone by daily vaginal instillation or suppositories is probably more 
effective than parenteral administration In a relatively small number 
of patients in our clinic, the use of daily vaginal estrogenic suppositories 
or capsules in dosages of 1000 I U has seemed to accelerate recover}^, 
but far greater experience with this modification is necessary’' under the 
same carefully controlled conditions before universal acceptance No 
harmful by-effects such as hypertrophy of the breasts or precocious 
menstruation have been observ^ed in our patients 

The apparently favorable reports vith sulfanilamide in gonorrheal 
infections offer promising implications for the treatment of vulvo- 
vaginitis but an adequate number of observations on its value m the 
latter are not yet available 

Estrogenic therapy of gonorrheal vulvovaginitis in infants and chil- 
dren represents a definite therapeutic advance, since the results are in 
general more satisfactory than those obtained with the local instillation 
of antiseptic solutions or the injections of vaccme The reservation must 
be made however that the generally unsuccessful results with vaccines 
may be due to inadequate dosage 
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Apple Diet in Diarrhea 

The apple diet in the treatment of diarrhea in infants and children 
merits menuon because of its established value, its simphcit^r and its 
interestmg historical background Its use had a humble origin, analogous 
to that of smallpox vaccme, for German housewives had recognized its 
value long before Heister, in 1928, and Moro, in 1929, called attention 
to its e&cacy 

Moro relates that m a prison camp during the World M^'ar epidemics 
of dysentery were common amongst the half starved prisoners, but that 
a number of them, surreputiously ingesting forbidden fruit from several 
apple trees showed stnkmg improvement in their symptoms The camp 
physician used apples thereafter and reported marked success 

During the past five years favorable reports have appeared m the 
American hterature and modifications have been introduced m an attempt 
to enhance the efficacy of raw apple Apple powder, pectin-agar, cellu- 
lose, banana powder and honey have been suggested but their advantages 
are not yet established 

The physiological basis for the beneficial action of apple pulp in 
the gastromtestmal tract is not yet understood but the evidence suggests 
that the colloid pectm adsorbs and removes toxic substances Organic 
acids, particularly malic, may supplement this coUoid action bv a seda- 
tive and astringent action which reduces peristalsis 

We have employed the raw apple diet m a small number of patients 
at the New York Hospital with promismg results The pulp of ripe 
apple, without the core or slon, was fed m var}nng amounts dependmg 
upon the infant’s Avilhngness to ingest it An effort was made to give at 
least two to four tablespoonfuls every two hours for two days, supple- 
mented by water or weak tea On this regime, the stools assumed the 
character of practically pure apple within twelve to twent)"-four hours 
and usually remamed formed after boded skimmed or protem millc was 
substituted m small amounts for the water at the end of forty-eight hours 
Encouragmg results were obtamed in botli bacdlary dysentery and 
other forms of diarrhea m older infants and chddren Frequent refusal 
m infants under five to six months and an irritative stomatitis in infants 
under two months made the apple diet less practicable m this age group, 
but this form of treatment can be of great service to the pediatrician 
because its simphcity may obviate hospitalization 
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In closing, I should hke to point out that present progress in the study 
of viruses, of the biochemistry of vitamins, and of endocrinology, and 
in the psychiatric rapprochement with pediatrics, are harbmgers of the 
climcal progress which may be expected m the next decades These 
fundamental contributions should lead us to aspire to even higher 
standards for mental, emotional and physical growth and development 
of children 
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OcaoDER G — The Nexu York Academy of 
Medicine Executne Session — Reading 
of the minutes [[Papers of the e\ening, 
S\mposium on e\aluation of sulfanda- 
mide therapa — a] Fundamental prob- 
lems of chemistr\ and pharmacology' — 
mechanism of the action, E K Marshall, 
Ir, (by inyitation). Professor of Phar- 


macology and Exerimental Therapeutics, 
Johns Hopkins Lmyersity School of 
Medicine, Baltimore, b] Clinical aspects, 
Reuben Ottenberg, Assistant Clmical 
Professor of Medicine, College of Phj- 
sicians and Surgeons, Columbia Uni- 
y ersity , Discussion by Emanuel Appel- 
baiim, Homer F Swift, 'William E 
Studdiford, Francis G Blake [[Report 
on election of members 
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Octobeh 20 — The Harzey Society (in afliha- 
tion ~oith The Neza York Academy of 
Medicine) The first H'ir\ev Lecture, 
Some Aspects of the Intermednrv 
Metabolism of tlie Steroid Hormones, 
Gin F Marnan, Professor of Biothem- 
istn, filie Unnersitv of Toronto 

SECTION MEETINGS 

OcTOBEn 4 — Eel matology and Syphtlology 
Piesentation of c ises, jMiscellaneous 
from — a] Climes, b] Hospitals, c] Mem- 
bers ^ Genenl discussion ^E\ecutnc 
session 

October 7 — Swgeiy Reading of tlie Min- 
utes Presentation of cases — i] 1 Ad- 
vanced lecuiient caicinoina of tbe lip 
treated b\ ndical e\cision and plastic 
lepaii, 2 A.dianced leciiirent basal cell 
carcinoina of the nose treated bi i adical 
e\cision and plistic i cconstuiction b\ 
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foiebead, William J Hoftinan, Discus- 
sion In Ileibcrt Wilh IMeici, b] luo 
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cussion b\ Condict W Cutlci, Jr , c] 
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tion, Louis Rene Kaufman Discussion 
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eiening — a] CeiMcal nodes m intraoral 
carcinoma, an ob)ectne method of de- 
termining operability, James J Duff\ , 
Discussion bi 'William F M icFec, b] 
Interscapulo-thoi acic amputation foi 
malignant tiimois of the uppei e\ti em- 
it}, Bradlei L Colei, George i Pack, 
Goidon McNeer (b} mutation). Dis- 
cussion bi Norman L Higinbothaiii 
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Reading of tlie minutes Papers of the 
eiening — a] Tiansitorv neuiologic 
changes dining hipertheimia, Ralph 1 
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Israel AVechslei, AVilliam Snoii, Richiid 
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psi choneurotic Simmond’s si ndrome, 
Ining H Pardee, Discussion bv Clai- 
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the Department of Radiologi of the 
Neil York Hospital, John R Carti, 
Director 

OcroBER 17 — Ophthahnoloyy Die legular 
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OcioiiER IS — Medicine Reading of the iiiin 
utes IfPapeis of the eiening— i] Unus- 
ual clinical tipes of coronan arteri dis- 
ease, William D Stroud, Pliiladelphia 
(by mutation) , Discussion bv Lems A 
Connei , b] Changes in tbe form of the 
electrocardiogram caused bi induced 
anoxemia A clinical test for coroniri 
insufficienci, Robert L Leii , Discussion 
bi Harold J Steii art c] Drug therapi 
in coionaii arteri disease. Ham Gold, 
Discussion bv Can Eggleston 

OcioiiFR 18 — Permatoloqy and Syphilologi/ 
Pi esentation of Cases — Miscellaneous 
from — a] Clinics, b] Hospitals, c] Mcm- 
beis General discussion 

October 21 — Orthopedic Suryory Reading 
of the minutes Pi esentation of cases — 
Xanthoma of the knee, Donald E Mc- 
Kenna Papers of the ei ening — a] 
Management of pathological fractures, 
Edgar A Bick, Discussion bv Philip 
AVilson and Samuel Kleinberg, b] Plan- 
igraphv in oithopedic suigeri, Jlaurice 
M Pomeranr, Hemv K lailor ^Gen- 
eral discussion 

AFFILIATED SOCIETIES 

October 17 — The New York Roentgen Soci- 
ety Presentation of cases ivas omitted 
Papers of the ei enmg — a] The experi- 
mental and pathological aspect of leu- 
kemia, lymphosarcoma and Hodgkin’s 
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disease, Maurice N Ricliter (b^ inxita- 
tion), b] Indication for surgery, A P 
Stout (by iny itation) , c] Roentgeno- 
therapy in leukemia, Vlbert Kean, 
Nathan Rosenthal (by my Ration), d] 


Roentgenotherapy of lymphosarcoma 
and Hodgkin s disease, Maurice Lenz 
)j Discussion opened by Lloy d F Cray er 
(by my Ration), Kenneth R McAlpin 
(by mutation), Ross Golden 


FRIDAY AFTERNOON LECTURES 

TO BE HELD AT 4 30 o’cLOCK 
1938-1939 


December 2 

Hie tnfluence of emotional factors upon 
physiological and pathological processes 
Fuam,. rnLyioNT-SytiTii 
December 9 

"Sciatic jMin, its differential diagnosu, 
and treatment 

Ai.an Deforest Synxn 
December IG 

The management of the emergencies in 
patients rcith heart disease 

CEVRENCr E HE EV ClI \I ELEE 
January 6 

Diagnosis and treatment of some dis- 
eases of the neuborn infant 
HoyyARO Reiu Craic 
J anuary 13 

Functional digestne disturbances 
At AETER C Aei yRE7, Minnesota 
January 20 

Bulkley Lecture Recent additions to 
our knOst.ledqe of the treatment of breast 
cancer 

FRA^K E \nAIR 
January 27 

The toxemias of pregnancy 
Arthur M Fishberg 
February 3 

Laboratory aids and their cluneal lalue 
AA''iEEiAyr S Tieeet 
February 10 

The use of nercer preparations of insulin 
in the treatment of diabetes 

AA’' AETER R CAairBEiE, Toronto 
February 17 

The nen-er methods of treatment of 
schizophrenia 

ICare JI BoyyyiAX 


1 ebniary 24' 

Present dot/ treatment of non-tubercu- 
loiis urinary infections 

AIerEDITII F CASlrBEEE 

March 3 

Migraine headache — its mechanism and 
treatment 

Hmioed G AVoeff 
Alarch 10 

The problems presented by infections of 
the nasal accessory sinuses, and their 
management 

SAyiui E J Kopetzky 
Alarch 24 

The recognition of obscure fevers 
George Beusier, Ney\ Hayen 
Alarch 31 

The manaqement of obesity 
Frank G Pettfvgie 

April 7 

The endocrinoloqical basis for gyneco- 
logical organotherapy 

Eaiie Noiak, Baltimore 

\pnl 14 

Hemorrhagic states — recent clinical and 
therapeutic developments 
P yuE Rezvikoff 

April 21 

Chronic non-tuberculous pulmonary in- 
fections 

Louis HAaiatAV, Baltimore 

\pril 28 

Status hypoplasticus its bearing on all 
fields of medicine and a discussion of the 
automatic compensatory mechanisms in- 
volved 

A\ \ETER Tiynn; 
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PROGRAM OF STATED MEETINGS 
193S- 1939 


December i, 193S 

Senna the} apy w pneimwina 

1 Present status of serum therap\, Russell I Cecil 

2 Results M itli r ibbit serum, Cohn IM M icLeotl 

3 Program for meetinc tbe jmeumonn situ ition "W bed in D Sutlifl 
Discussion Etlw ircl Jolstoi 

Tesse G M Bulloua 
Ralph S Muckenfuss 


January 5, 1939— \nnu\l meeting 
Chiomc gtistntis 

1 Recent t< 1\ mces in ch iirnosis In gaslioscop\, Rutlolf Scliindler 

2 Clinic nl ispects, Rurrill B Ciohn 


Februaiy 2, 1939 

Vitavnvs 'with special lefeieiice to theiapy 

1 \ itamin A, \rthur "M 'Budkin, Neu Ilaccn 

2 Vitamin B, Nornnn Tolhftc 

1 \ it limn C, Gilbert Dilldorf, ^ allnlla 
Discussion \rtliur T Pitek, Ti 
Sonn y eiss Boston 
Philip Finklc 


A'larch 2, 1939 
Syviposnnn on ai thi itis 

1 Gout Philip S Ilencli, Rocbestci, Jlmnesotn 

2 Ihe nitiiie ot In pertropliic aithritis (degcnei itne ioint disease), 
Walter B iiicr, Boston 

3 E\ ilintion of newer methods of thernpx, Ralph Boots 
Discussion Philip D Wilson 

Edward E Ilartuiig 
Vlheit B Ferguson 


May 4, 1939 

Recent advances in the tieatvient of peiipheial vasculai disease 

1 Clinical manifestations, Iicing S V right 

2 IMedical treitment, Edtrar ^ Vilen, Rochestei, Minnesota 

3 Surgical treatment, Reginald H Smithwick, Boston 
Discussion Bee erh Chew Smith 

lames C y lute, Boston 
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of the body as a M^hole, there are processes of derivanon of energj* from 
carbohydrate Mdiich are carried on alike in each cell of all tissues These 
are necessar}’’ for its omti sunnval and vital acuvity Thiamin, therefore 
appears to be a fundamentally essential tool of metabolism, necessarj’- for 
all living things 

AA^hat appears to be true for thiamin m high degree appears also to be 
true to a considerable degree for the other vater soluble vitamms 
Thiarmn is merely the most conspicuous example, because nature’s total 
supply IS not much in excess of minimum needs and because the lacL of 
no other accessory substance leads to so prompt, so profound and so 
universal a disaster 

It IS consistent v ith this view that all plant and ammal nssues con- 
tain this substance Hov^ever, die capacity for synthesis of the substance 
in nature is sufficiendy limited so that no natural tissue is by accident 
super-rich in it A^diereas the majority of plant and animal tissues vhich 
are used as foods contam about one-half part per rmlhon of it, die richer 
foods contain only three to five parts per million Notable among these 
are the seeds which constitute a principal repositoty of the substance in 
the plant v'orld The germs and bran coats of grains may contain thirty 
to fifty parts per million, these larger amounts being stored m the seed to 
care for the grovTli of the plant until it puts forth leaves to the sun and 
can then resume s^mthesis of the vitamin Many of the lov er plants hai e 
very meager capacity for its synthesis, some lack it entuely, none pro- 
duce a plethora of it The iichness of brewers’ yeast in vitamin content 
IS primarily due to seizure of it from the gram wort in which the yeast is 
grovTi If nature as a v hole operates on an economy of scarcity vnth 
respect to this substance, it is not surprising that mankind should appear 
to do so also 

The foods may be divided into three groups 
A Thiamm-rich foods, notably seeds, lean pork, and to a lesser 
extent mdk and the mtemal organs of mammals 
B Thiamm-poor foods, such as highly milled grams, hominy, maca- 
roni, polished rice, white bread, sugar 
C Indifferent foods which comprise everything else except fats 
These foods, such as frmts and vegetables, contain significant 
amounts of thiamin per unit of dry weight but do not provide a 
sufficient surplus to make up for the deficiencies of the thiamin- 
poor foods, unless the latter are used in relatively small quantities 
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D The Fats These do not require thiamin for their metabolism and 
m so far as they serve to displace foods of class B from the dietary, 
they have a very valuable protective effect 

We recently have had occasion to reanalyze seventy diets associated 
Mith histoncal outbreaks of beriberi and about thirty diets associated 
vath absence or recession of the disease The diets in question are among 
those previously analyzed by Cowgill After trying various mdices, we 
found that the ratio between the thiamm content of the food and its 
non-fat calorie content is an excellent mdex of the appearance or non- 
appearance of beriberi If the thiamin is stated m micrograms (imlhonths 
of a gram) and the calorific content in small calories, we get a relationship 

= 3 as representing the borderlme betiveen beriberi 

non-fat calories ^ ° 

and non-beriberi 

This mdex also fits qmte well the diets of the working classes in the 
Umted States, to judge from a considerable number of them to which 
it has been experimentally apphed The contrast between the Onental 
beriberi-producmg diets and poor class American diets is not great with 
respect to thiamm content The latter diets owe such superiority as 
they possess as much to the presence of larger amounts of fat as they 
do to the presence of larger amounts of thiamm American diets m which 
white bread, com meal and hke products make up a large part of the 
calories are near the beriberi borderhne The diets of more prosperous 
people show a considerably larger margm of safety due prmcipaUy to 
the lesser proportions of starchy foods It should be said, however, that 
many of the Oriental diets used by peoples who are not addicted to the 
miUmg of gram often contain as much or more thiamm than the average 
American diet 

An attempt has been made by Cowgill to relate the thiamm require- 
ment to the mdividual weight He concluded on the basis of animal 
experiments that the thiamm requirement of an mdividual is propor- 
tional to weight®^®, that is, that m a series of mdividuals the require- 
ment rises much more rapidly than the weight The experiments m 
question were performed before it was xveU recognized that there is 
a large number of B vitamins In the hght of recent knowledge, the 
basal diets which M'^ere used were deficient with respect to several of 
these factors We beheve that the apparent rismg proporaonal require- 



